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consequences  of  several  accident  scenarios,  but  also  evaluates  their  probability  of 
occurrence. 
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APPENDIX  A  -  Peer  Review  Findings 

APPENDIX  B  -  "Guidance  for  Developing  State  and  Local  Radiological 
Emergency  Response  Plans  and  Preparedness  In  Support  of 
Department  of  Defense  and  Department  of  Energy  Facilities" 


SECTION  1 


INTRODUCTION 


1.1  Background 

The  U.S.  Department  of  Defense  (DoD}  has  developed  and  Implemented 
several  policies  and  procedures  to  respond  to  potential,  but  highly 
unlikely,  accidents  Involving  nuclear  weapons. 1  While  nuclear  weapons 
accidents  that  could  result  In  accidental  detonation  with  a  nuclear  yield 
are  considered  essentially  Impossible,  the  detonation  of  high  explosive 
component  of  nuclear  weapons  under  certain  accident  conditions  can  and  has 
occurred.  In  such  an  event,  the  dispersion  of  toxic  plutonium  and/or  other 
radioactive  materials  Is  a  likely  occurrence.  Emergency  response  plc.is  for 
dealing  with  such  accidents  have  considered  the  consequences  of  plutonium 
dispersion  to  the  environment  and  have  recommended  appropriate  precautionary 
measures. 2  Among  these  measures  was  the  recommendation  for  establishing 
emergency  planning  zones  (EP2).  EPZ's  define  areas  surrounding  Department 
of  Defense  weapons  capable  facilities  within  which  emergency  planning  is 
considered  prudent.  These  are  analogous  to  EPZ's  required  by  the  Nuclear 
Regulatory  Commission  at  nuclear  power  pi  ants. 3, 4 

Basically,  the  EPZ  is  an  area  within  which  to  plan  timely  actions  to  be 
taken  by  DoD,  civil  authorities,  and  the  general  public  to  minimize  the 
effects  of  cloud  passage  or  subsequent  resuspension  of  contaminants  by 
either  wind  action  or  movement  of  personnel  and  vehicles.  The  EPZ  can  be 
geometrically  described  as  a  circle  with  the  nuclear  facility  (potential 
source  of  contamination)  at  Its  center  and  can  be  defined  In  terms  of  its 
radius.  At  specific  sites,  deviations  from  this  geometric  definition  can  be 
made  depending  upon  terrain  features,  demography,  and  other  relevant 
considerations. 

1.2  Review  of  Previous  Work 

In  a  previous  study, 2  a  methodology  for  determining  EPZ's  at  DoD 
nuclear  weapons  capable  fixed  facilities  was  determined.  Operations  at 
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these  facilities  could  include:  storage,  movement,  and  maintenance  of 
weapons  as  well  as  Installation  and  removal  from  various  delivery  systems 
(e.g.,  aircraft,  missiles,  warships,  etc.). 

Such  routine  operations  result  In  no  environmental  release  of  plutonium 
or  other  hazardous  materials.  Only  under  unplanned  accidental  conditions 
can  a  release  occur.  The  nature  of  the  release  and  quantity  of  material 
released,  given  an  accident  has  occurred,  will  not  only  depend  on  the  nature 
of  the  Initiating  event,  but  will  also  be  affected  by  other  factors 
including  the  quantity  of  plutonium  present  and  the  accident  environment. 
To  characterize  the  source  term,  transport  conditions,  and  dose  consequences 
under  such  a  potentially  diverse  set  of  circumstances,  the  methods  of 
probabilistic  risk  assessment  have  been  applied.  The  most  notable  previous 
application  of  PRA  was  in  the  nuclear  reactor  safety  study  (WASH-1400)  or 
the  so-called  Rasmussen  Report. 5  Insights  from  WASH-1400  were  considered  in 
determining  the  required  EPZ's  for  nuclear  power  plants.  Although  the 
systems  and  conditions  in  a  nuclear  power  reactor  are  considerably  different 
from  those  of  nuclear  weapons  systems,  the  bas’'c  principles  of  accident 
evaluation  (i.e.,  accident  sequence  identification,  probability 
determination,  consequence  analysis,  etc.)  are  still  applicable.  The  net 
result  of  such  assessment  not  only  provides  useful  insights  into  the 
possible  consequences  of  the  spectrum  of  potential  accidents,  but  also  into 
the  likelihood  for  their  occurrence. 

As  a  result  of  this  study,  the  probabilistic  relationship  between  dose 
and  distance  show  on  Figure  1-1  was  determined.  As  can  be  seen  in  this  set 
of  graphs,  to  be  comparable  in  risk  to  that  of  the  10  mile  EPZ  at  nuclear 
power  plants,  a  reasonable  EPZ  distance  from  DOD  nuclear  weapons  fixed 
facilities  would  be  somewhere  between  3  and  10  km.  However,  as  stated  in 
the  conclusions: 

"The  results  of  this  study  indicate  that  a  reaonsable  distance  for  a 
generic  EPZ  for  OoD  nuclear  weapons  fixed  facilities  would  be  within 
the  range  of  2  to  6  miles.  It  must  be  noted  however  that  this 
suggestion  is  based  upon  a  generic  assessment  which  includes 
evaluation  of  a  wide  spectrum  of  facilities,  operations,  and 
inventories.  Necessarily  the  assessment  was  of  a  scoping  nature  in 
which  the  most  risk  significant  scenarios  had  a  dominant  influence 
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FIGURE  1-1 

POT c NT  1 AL  RADIOLOGICAL  RISK  TROM  ACCIDENTS 
AT  Dob  NUClEAP  WEAPONS  FIXED  FACILITIES 


upon  the  results.  The  major  Implication  Is  that  site-specific  risk 
assessments  at  Individual  facilities  would  likely  Indicate  less 
restrictive  EPZ  requirements  for  the  majority  of  facilities. 
Considering  the  time  and  expense  of  establishing  EPZ's,  such  site 
specific  assessments  would  likely  prove  to  be  a  prudent  exercise." 

1.3  Problem  and  Approach 

The  generic  assessment  performed  In  the  previous  study  was  necessarily 
very  general  In  scope.  A  detailed  probabilistic  risk  assessment  considering 
fall ure  modes  and  probabll Ittes  on  al  1  components  of  the  overall  system 
would  have  required  many  man-years  of  effort.  However*  for  purposes 
of  determining  a  generic  EPZ  within  the  constraints  of  funding  level  and 
time  available  could  be  considered  reasonable  for  an  Initial  effort. 
Evaluation  of  EPZ's  on  a  site-specific  basis  requires  a  greater  degree  of 
deta il . 

To  evaluate  the  problem  of  determining  site  specific  EPZ,s  requires  an 
assessment  of  variation  In  activities  and  operations  at  Individual 
fac  i  1  i  ties  as  well  as  a  rev  iew  and  assessment  of  more  recent  data  on  such 
facilities.  Since  it  was  Initially  determined  that:  (1)  a  complete 
assessment  at  each  of  the  several  facilities  would  be  a  formidable  task 
requiring  extensive  time  and  funding,  and  (2)  various  types  or  classes  of 
facilities  maintained  relatively  similar  operations,  It  would  be  adequate  to 
determine  EPZ's  at  3  classes  of  facilities. 

To  accomplish  this  evaluation,  data  on  operations  at  OoD  nuclear 
weapons  capable  facilities  are  reviewed  to  establish  the  three  generic 
classes  of  facilities.  Each  of  these  classes  are  then  evaluated  using  PRA 
methods  as  In  the  previous  study. 

1 .4  Objectives 

The  objectives  of  the  current  study  are  summarized  In  the  following: 

1.4.1  Review  recent  data  on  operations  and  activities  at  DoD  nuclear 
weapons  capable  fixed  facilities.  This  review  Includes  recent  assessments 


conducted  at  Lawrence  Livermore  National  Laboratory  (LLNL)  and  Sandla 
National  Laboratory  (SNL). 

1.4.2  By  applying  existing  data  (and  new  data  where  relevant) 
calculate  EPZ  Is  for  three  (3)  classes  of  facilities  utilizing  previously 
developed  PRA  methodology. 

1.4.3  Conduct  a  peer  review  of  the  entire  approach  and  methodology  for 
determining  EPZ's  of  DoD  nuclear  weapons  capable  fixed  facilities.  Peer 
reviewers  are  to  be  recognized  experts  in  the  areas  of  nuclear  weapons 
operations  and  health  physics. 

1.4.4  Prepare  and  edit  a  manual  on  guidance  for  preparing  and 
evaluating  radiological  emergency  response  plans  In  support  of  DoD  nuclear 
weapons  fixed  facilities. 

1 .5  Peer  Review 

The  peer  review  group  discussed  In  1.4.3  was  convened  in  November  1983 
and  was  chaired  by  Dr.  Robert  E.  Yoder,  Director  of  Health,  Safety  and 
Environment  for  the  Rockwell  International  Inc.,  Rocky  Flats  Plant.  Other 
members  Included:  Dr.  William  A.  Mills  (US  NRC),  Dr.  Marvin  Rosenstein  (US 
Dept,  of  Health  and  Human  Services),  and  Mr.  George  P.  Dix  (consultant,  and 
former  official  In  the  USAEC). 

In  Its  review,  the  peer  group  determined  that  there  was  no  fault  with 
the  technical  approach  (probabilistic  risk  assessment)  used  in  tne  study,  or 
In  the  reasonableness  of  the  methods.  Recommendations  for  Improvement  of 
the  methodology  Included: 

1.5.1  To  seek  better  Insights  on  fractional  release  quantities  of 
plutonium  than  can  be  found  In  the  Roller  Coaster  test  series  data. 

1.5.2  Source  term  data  was  strongly  weighted  toward  low  probabil  Ity 
events.  Although  It  was  recognized  that  this  Is  a  reasonable  procedure  for 
data  encompassing  a  wide  range  of  operations  and  sites,  the  results 
represent  an  "upper  bound"  and  can  easily  be  misinterpreted.  (Note:  a 


primary  objective  (see  1.4.2)  of  the  present  study  Is  to  assess  classes  of 
facilities  thereby  minimizing  this  problem.) 


1.5.3  Cloud  rise  calculations  should  be  adjusted  to  Incorporate  the 
results  of  the  BChurch  equation's  and  to  make  Improved  provision  for 
Incorporating  fuel  content  burned  for  better  estimation  of  heat  Input. 

1.5.4  For  comparison  of  EPZ's  with  those  for  nuclear  power  plants, 
greater  distinction  should  be  made  between  the  short  term  effects  that  might 
occur  from  nuclear  reactor  accidents  vs.  the  long  term  effects  from  nuclear 
weapons  accidents. 

The  complete  text  of  the  peer  review  report  Is  presented  as  Appendix  A 
of  this  report. 

1.6  Guidance  Manual 

Ai  part  of  the  current  work,  SAIC  has  prepared  the  guidance  manual 
discussed  in  1.4.4.  The  title  of  this  manual  Is  “Guidance  for  Developing 
State  and  Local  Radiological  Emergency  Response  Plans  and  Preparedness  in 
Support  of  Department  of  Defense  and  Department  of  Energy  Facilities."  The 
purpose  of  this  document  is  to  provide  draft  plans  which  integrate  the 
responses  of  facilities  with  those  of  state  and  contiguous  local 
governments.  The  manual  is  an  effort  to  coordinate  activities  of  various 
federal  agencies  engaged  in  radiological  emergency  preparedness.  It  can 
also  Indicate  the  status  of  state  and  local  emergency  plans  and  preparedness 
for  the  off-site  areas  around  DoD/DoE  facilities. 

The  guidance  manual  Is  presented  in  Its  entirety  as  Appendix  B  of  this 
report. 

1.7  Synopsis 

Steps  to  accomplish  the  objective  of  defining  EPZ's  at  three  classes  of 
facilities  are  described  In  the  following  sections: 

Section  2  reviews  operations  at  various  DoD  nuclear  weapons  capable 
fixed  facilities  with  a  view  toward  site  classification.  A  rationale  for 
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classification  Is  determined  and  probaba  1 Istlc  source  terms  for  each 
facility  class  Is  developed.  Previous  assessments  are  augmented  with  more 
recently  developed  data. 

Section  3  discusses  the  characterization  of  facility  classes  Including 
operational  considerations. 

Section  4  presents  a  "generic"  assessment  of  consequences  for  facility 
classes:  comparison  with  EPZ  curves  for  nuclear  power  plants  and 
Implications  of  this  assessment. 

Section  5  discusses  the  sensitivity  of  the  conclusions  to  various 
assumptions  and  presents  the  summary  and  conclusions  Including  areas  of 
uncertainty  and  areas  where  future  study  is  Indicated. 

1.8  Re ferences 

1)  DoD/FEMA-065X,  "Criteria  for  Preparation  and  Evaluation  of  Radiological 
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SECTION  2 


|jj  REVIEW  OF  ADDITIONAL  ACCIDENT  INFORMATION 
2.1  Introduction 

The  purpose  of  this  chapter  Is  to  review  the  findings  of  a  continued 
search  for  additional  Information  and  data  that  could  be  used  to  better 
characterize  the  accident  risks  from  nuclear  weapons  capable  fixed 
facilities.  The  objective  of  the  Initial  study  had  been  an  overall  risk 
evaluation  of  DoD  nuclear  weapons  operations  based  on  existing  risk 
evaluations  for  each  of  the  types  of  operations.  Early  In  that  study,  we 
discovered  that  comprehensive  risk  evaluations  of  the  type  necessary  for 
risk  estimation  for  all  operations  at  typical  DoD  bases  necessary  for  our 
EPZ  determinations  had  not  previously  been  done.  There  had  been  limited  risk 
assessments  performed  by  or  for  DNA  Field  Command  of  some  recent  weapons 
systems  but  these  were  generally  limited  to  a  particular  weapon  and  delivery 
vehicle. 

For  example,  the  study  by  Clarke  et  al.l  presents  a  detailed  evaluation 
of  the  severities  of  transportation  accidents  and  contains  an  excellent  data 
base  on  truck  and  railcar  accidents.  ERDA  77/10  2  presents  a  complete 
analysis  of  C-141  transport  accidents.  For  most  of  the  remaining  accident 
sequences,  detailed  studies  of  the  accident  risks  and  accident  environments 
have  not  been  completed.  For  these  sequences,  overall  estimates  of  the 
likelihood  of  accidents  with  environments  severe  enough  to  threaten  the  more 
vulnerable  of  the  weapon  types  were  made. 

There  Is  also  a  long  term  risk  evaluation  of  DoD  nuclear  weapons 
storage  at  worldwide  fixed  storage  locations  underway  at  Sandla  National 
Laboratory  (SNL).  Additional  studies  are  also  underway  at  SNL  with  the  goal 
of  developing  a  better  understanding  of  the  phenomenon  of  plutonium  burning 
and  dispersal  In  weapons  accidents.  Our  initial  study3  had  only  limited 
benefit  from  these  SNL  studies  because  of  the  preliminary  nature  of  their 
results  at  the  time  of  the  study. 
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m  One  conclusion  of  the  Initial  accident  risk  scoping  study  was  that 
there  were  several  areas  where  the  Information  available  to  estimate  the 
risk  from  certain  nuclear  weapons  activities  was  quite  limited.  It  was 
believed  that  more  Information  might  be  obtained.  Including  the  following: 

Other  accident  sequences  that  could  make  significant  contributions 
to  the  overall  risks  from  a  given  site; 


The  behavior  of  weapons  In  an  accident  environment; 

A  more  realistic  estimate  of  the  plutonium  source  term  from 
accidents,  particularly  with  respect  to  the  amounts  aerosolized  in 
a  high  explosive  (HE)  detonation  and  the  size  distribution  of 
plutonium  particles  that  might  be  respirable  (less  than  10 
microns) ; 

Estimation  of  the  height  of  the  plutonium  bearing  cloud  that  might 
result  from  a  weapons  accident; 

The  accident  probabilities  for  alert  aircraft,  particularly  the 
B-52  on  active  alert; 

The  naval  ship  transport  accident,  particularly  the  probabilities 
of  weapon  threatening  accidents; 

The  accident  probabilities  and  severities  for  naval  warships  In 
port; 

The  accident  probabilities  and  severities  for  accidents  Involving 
tactical  missiles; 


The  accident  probabilities  and  severities  for  accidents  Involving 
storage  of  nuclear  weapons. 


The  results  of  our  Investigation  Into  each  of  these  areas  Is  presented 
In  the  following. 
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2.2  Other  Risk  Significant  Accident  Sequences 
2.2.1  Background 

The  hypothetical  accident  sequences  analyzed  In  the  Initial  scoping 
study  are  listed  In  Table  2-1. 


Table  2-1 


Sequence  No.  Description 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


C-141  Crash 
Helicopter  Crash 
Transport  Truck  Crash 

Minuteman  II  or  III  RV  Transport  Truck  Crash 
and  Fire 
Railcar  Crash 
Ship  Transport  Accident 
Aircraft  Crash  Into  Storage  Facility 
Missile  Mating  Accident  In  Maintenance  Faci  H  ty 
Aircraft  Crash  Into  Maintenance  Facility 
B-52  Fire  While  on  Ground  Alert 
ADC  Interceptor  Fire  While  on  Ground  Alert 
Minuteman  II  or  III  Silo  Fire  While  Mating  RV 
Naval  Warship  In  Port  -  Missile  Loading  Accident 
Naval  Warship  In  Port  -  Accident  Involving 
Stored  Weapons 


U|  Reviewers  of  the  Initial  scoping  study  were  unable  to  Identify  any 
other  accident  sequences  that  made  a  significant  contribution  to  the  overall 
accident  risk  at  any  U.S.  site. 

2.3  Accident  Environment 

2.3.1  Background 

The  wide  variety  of  nuclear  weapons  In  the  U.S.  stockpile  would  exhibit 
a  spectrum  of  responses  In  a  severe  accident  environment.  Great  care  has 
been  taken  In  the  design  and  engineering  of  today's  weapons  to  reduce  the 
risk  of  dispersal  of  plutonium  to  the  environment;  even  If  the  weapon  were 
subjected  to  the  harsh  environment  of  a  very  severe  accident.  All  weapons 
in  the  current  stockpile  are  designed  to  be  "one  point  safe."  This  means 
that,  if  the  high  explosive  surrounding  the  plutonium  Is  detonated  at  any 
one  point,  the  1 1  ke  1  ihood  of  a  nuclear  yield  greater  than  4  lbs  of  TNT  is 
less  than  one  in  a  mil  1  Ion.  Therefore,  In  an  accident,  the  likelihood  of 
fission  products  being  generated  and  released  is  essentially  nil. 

The  primary  concern  is  that  the  severe  environment  created  in  an  acci¬ 
dent  (e.g.,  a  severe  impact,  an  ensuing  fire,  crashing,  puncture  or  immer¬ 
sion  of  the  weapon  or  perhaps  lightning)  could  endanger  a  weapon.  These 
severe  accident  environments  might  cause  the  plutonium  in  the  weapon  to  burn 
or  the  high  explosive  to  detonate  thereby  dispersing  the  plutonium  to  the 
atmosphere.  The  greatest  off-site  consequences  would  occur  if  the  HE  under¬ 
goes  a  very  efficient  "high-order"  detonation.  In  this  case,  a  large  frac¬ 
tion  of  the  plutonium  could  be  aerosolized  and  possibly  dispersed.  Less 
efficient  "low-order"  detonations,  would  probably  only  break  the  plutonium 
apart  and  aerosolize  a  much  smaller  fraction.  In  recent  years,  weapon 
designers  have  succeeded  In  engineering  weapons  that  are  relatively  Invul¬ 
nerable  In  very  severe  accident  environments.  One  breakthrough  has  been  the 
development  of  "Insensitive  high  explosives"  (IHE)  which  are  not  expected  to 
bum  or  detonate  In  anticipated  accident  environments. 4  Weapons  with  IHE 
are  currently  entering  the  stockpile. 
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HP  Analysis  of  the  response  of  each  weapon  type  In  the  stockpile  to  a 
range  of  accident  environments  would  be  a  very  difficult  task.5  A  simpler 
method  would  be  to  categorize  all  stockpile  weapons  Into  classes  based  on 
their  expected  relative  vulnerability  In  accident  environments.  Such  an 
analysis  and  categorization  was  performed  by  Sandla  In  "Safety  Assessment  of 
EROA  Nuclear  Weapons  Transport  Operations*”  ERDA  77/102.  The  results  of 
that  safety  assessment  were  used  In  this  and  the  previous  scoping  report. 

Of  the  six  accident  environments  considered  (Impact,  puncture,  fire, 
crash.  Immersion,  and  lightning),  only  impacts,  punctures  and  fires  are 
significant  in  categorizing  weapon  types.  Each  weapon  type  was  analyzed  and 
Its  relative  vulnerability  to  Impacts,  punctures  and  fires  was  estimated. 


The  weapons  In  the  inventory  vary  considerably  in  their  design  and 
amounts  of  material  relevant  to  this  study,  particularly  plutonium  and  high 


explosives. 


All  the  releases  are  ex 


#') 
0,1  tel 


Table  2-2 

Weapon  Types  In  Each  Category 


Weapon  Vulnerability 
Category 


Weapon  Types 


1 ggl  The  fact  that  weapons  could  be  grouped  into  categories  with  similar 
behavior  in  accident  environments  was  not  unexpected.  Weapon  types  with 
little  standard  protection,  as  in  Category  1,  would  be  expected  to  have  high 
vulnerability  to  Impact  and  puncture,  but,  due  to  the  correspondingly  small 
amount  of  HE  confinement,  a  low  vulnerability  to  fire.  The  reverse  would 
be  expected  for  weapons  with  a  high  degree  of  structural  protection  and  miti 
gation,  as  In  Category  3. 


m  There  is  considerable  uncertainty  In  the  vulnerabll ity  of  different 
weapon  types  to  severe  impacts.  Experimental  tests  have  shown  that  the  HE 
exhibits  no  reaction  until  a  minimum  impact  threshold  velocity  Is  reached 
end  that  a  very  rapid  Increase  In  reaction  violence  occurs  with  a  moderate 
Increase  In  impact  velocity  above  that  threshold.  This  reaction  results  In 
the  explosive  dispersal  of  the  plutonium  involved.  It  Is  not  possible  to 
convincingly  predict  the  Impact  velocity  threshold  for  HE  In  a  weapon  solely 
on  theoretical  grounds.  ERDA  77/10  acknowledged  this  and  used  several  type; 
of  empirical  Information  to  make  judgments  on  the  Impact  sensitivity  for 
weapons  more  or  less  characteristic  of  the  weapons  in  the  four  categories 
Identified.  Category  1  weapons  are  assumed  to  offer  relatively  little 
Impact  protection  to  their  HE.  Weapons  In  this  category  are  the  most 
sensitive  to  HE  detonation  In  a  severe  Impact  accident  environment.  An  HE 
detonation  Impact  velocity  threshold  of^m^m  is  assumed,  with  upper 
and  lower  bounds  of^^^H^j^P  Category  2  weapons  are  relatively 
Insensitive  to  HE  detonation  In  a  severe  Impact.  An  Impact  velocity  [ 

offlB  with  upper  lower  of^m^^^fls 

assumed.  Category  3  and  4  weapons  are  assumed  to  offer  a  high  degree  of 
structural  protection  to  mitigate  the  effects  of  severe  Impact  environments 
on  the  HE.  An  impact  velocity  threshold  of^BmH*1th  upper  and  lower 
bounds  1s  assumed*  Weapons  with  Insensitive  high 

explosives  ( IHE)  are  not  expected  to  pose  a  significant  risk  of  HE 
detonation  due  to  Impacts  In  any  of  the  Impact  environments  considered. 

£  The  behavior  and  consequences  of  a  weapon  In  a  fire  environment  are  very 
dependent  on  certain  weapon  design  features,  the  fire  temperature  and  fire 
duration.  The  consequences  are  very  dependent  on  what  type  of  reaction 
occurs  In  the  HE.  If  the  HE  undergoes  a  "high  order"  detonation,  equivalent 
to  a  one-point  detonation,  the  results  of  the  Roller  Coaster  experiments6 
Indicate  that  essentially  all  of  the  plutonium  wll 1  be  aerosolized  and  that 
about  20  percent  of  the  airborne  particles  will  be  respirable  (less  than  10 
microns). 

On  the  other  hand.  If  the  weapon  HE  simply  burns,  no  more  than  1-2 
percent  of  the  plutonium  released  will  be  potentially  resplrable.7-9  For 
weapons  wlthmm^^mmm  ERDA  77/10  no  plutonium 

release  would  be  expected;  even  If  the  HE  burned.  This  Is  because 
would  not  be  expected  to  melt  either  In  a  fuel  fire  (with  a  maximum  mean 
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fire  temperature  of  about  lOOOoC)  or  due  to  the  burning  of  the  HE.  Thus  the 
plutonium  In  these  weapons  Is  protected  from  burning.  Only  a  few  types  of 
weapons  are  vulnerable  to  their  plutonium  being  aerosolized  by  burning  In  a 
fire  without  a  detonation. 

^  Determination  of  the  likelihood  of  HE  detonation  due  to  a  fire  environ¬ 
ment  Is  much  more  comp Ilea ted 10.  In  some  weapons. 


accepted  that 


At  the  same 


time. 


Category  1  weapons  are  relatively  unsusceptible  to 


detonation  In  a  fire  environment.  These  weapons  generally  have 


therefore,  offer  a  minimal  threat  of  detonation  due  to  a  fire  because 


Table  2-3  summarizes  the  relative  vulnerabll Ity  of  weapons 


In  each  category  to  fire  and  Impact. 


Table  2-3 


Vulnerability  Categories 


Category 

Relative  Vulnerability 
to  Fire 

Relative  Vulnerability 
to  Impact 

1 

Low 

High 

2 

Medium 

Medium 

3 

High 

Low 

4 

Very  Low 

Very  Low 

Puncture  accident  environments  will  generally  not  be  severe  enough  to 
contribute  to  the  overall  accident  risk. 

ERDA  77/102 

assumedthatj^m^^^^^^^  into  the  HE  would 
Ml  for  Category  I,  II,  and  III  weapons.  Since  Category  I 
weapons  general  1; 


s  ;  *i^\ 

Ltf-' 


Clarkel  has  analyzed  puncture  environments  In  truck  and  railcar 
accidents  and  calculated  the  velocity  and  probe  radii  joint  probability 
distributions  in  severe  accidents.  It  Is  assumed  In  this  report  that^ 


91  Other  accident  environments  encountered  In  these  accidents,  such  as 
crush,  Immersion  and  lightning,  were  generally  not  severe  enough  to  be  a 
significant  contributor  to  the  overall  risk. 
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^  2.3.2  Findings 

In  our  discussions  with  personnel  et  DOE  Headquarters,  DNA,  SNL,  and 
LLNl,  we  have  found  no  Information  to  Indicate  that  the  assumptions  on 
accident  environments  used  In  the  scoping  study,  which  were  based  on  ERDA 
77/10,  are  still  not  the  best  available  assumptions.  Although  several 
reviewers  questioned  the  release  fractions  In  high-order  detonations, 
preliminary  experimental  results  at  SNL  U  apparently  do  not  significantly 
contradict  earlier  assumptions. 

2.4  Plutonium  Source  Term  and  Particle  Size  Distribution 

2.4.1  Background 

In  the  earlier  study,  the  following  conclusions  were  drawn  from  the 
literature  on  the  distribution  of  plutonium  particle  sizes  that  would  likely 
result  from  a  weapon  detonation: 


A  primary  source  of  Information  related  to  the  Inertial  characteristics 
of  plutonium  which  might  be  dispersed  In  a  nuclear  weapon  accident  can 
be  found  In  the  resul  ts  of  the  Rol  1  er  Coaster  series  of  experiments. 
Project  Roller  CoasterM?  was  planned  and  executed  In  the  early  1960's 
to  provide  better  data  on  the  consequences  of  low  order  (non-nuclear) 
detonations  of  nuclear  weapons.  In  Roller  Coaster,  four  experiments 
were  performed.  Two  of  these  (Double  Tracks  and  Clean  Slate  I)  were 
detonated  In  the  open.  Elaborate  sampling  was  performed  at  these 
experiments  to  determine  deposition  Isopleths,  Inhalation  dosage 
Isopleths,  size  distribution,  and  activity  as  a  function  of  cloud 
height  as  well  as  data  from  animal  exposure. 


Data  on  the  particle  size  distribution  was  obtained  by  means  of  cascade 
Impactors  and  special  particulate  studies  consisting  of 
autoradiography,  microscopy,  and  radiochemical  analysis  of  selected 
particles  from  Impactor  slides  and  deposition  collectors. 


Figure  2-1  represents  the  overall  size  distribution  of  particles 
sampled  In  the  Indicated  experiments.  Particle  size  Is  given  In  terms 
of  equivalent  (or  aerodynamic)  diameter.  The  aerodynamic  diameter  can 
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be  defined  as  the  diameter  of  a  unit  density  sphere  where  terminal 
velocity  (fall  rate)  Is  equivalent  to  that  of  the  particle  being 
evaluated.  The  Roller  Coaster  results  Indicate  that  the  particle  size 
distribution  In  an  aerosol  cloud  resulting  from  a  low  order  detonation 
of  a  nuclear  weapon  Is  not  log-normal  as  might  be  expected,  but  rather 
appears  to  be  skewed.  It  should  be  noted  that  the  size  distribution  In 
Figure  2-1  represents  only  those  particles  associated  with  plutonium. 
Therefore,  the  Inertial  properties  of  the  airborne  plutonium  (fall 
rate,  resplrabll Ity,  etc.)  would  be  expected  to  behave  accordingly. 

Table  2-4  presents  a  particle  size  fractionation  derived  from  the 
Roller  Coaster  data  which  Is  assumed  to  be  a  reasonable  representation 
for  predicting  atmospheric  dispersion  and  ground  deposition  of  an 
aerosol  cloud  resulting  from  a  nuclear  weapon  accident.  It  Is 
recognized  that  for  specific  accidents,  depending  upon  the  nature  of 
the  detonation  as  well  as  various  factors  In  the  accident  environment, 
significant  differences  In  the  size  distribution  might  occur. 
Nonetheless,  for  purposes  of  a  generic  assessment  of  accident 
consequences,  the  distribution  represented  In  Table  2-4  should  provide 
an  adequate  characterization. 


TABLE  2-4 


ASSUMED  particle  size  distribution  for 
NUCLEAR  WEAPON  ACCIDENTS 


Size  Range 
Aerodynamic 
Diameter  M 


Fraction  of  Total 
Plutonium  Aerosol  In 
Indicated  Size  Range 


<1.0  0.02 

1.0  -  3.0  0.04 

3.0  -  10.0  0.12 

10.0  -  30.0  0.24 

30.0  -  100  0.42 

>100  0.16 
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H  2-4-2  Findings 

The  assumptions  regarding  percent  of  the  plutonium  that  might  be 
aerosol  Ized  and  the  fraction  of  that  which  would  be  respirable  In  a  high- 
order  detonation  were  questioned  by  many  of  the  reviewers  of  the  scoping 
study.  Including  the  authors.  The  assumptions  were  based  on  the  Roller 
Coaster  data  and  are  the  standard  assumptions  used  by  SNL  and  others  In 
weapons  accident  analyses.  An  experimental  program  Is  underway  at  SNL  to 
try  to  verify  as  many  of  these  assumptions  as  feasible.  Our  discussions 
with  SNL  personnel  Indicate  that  these  assumptions  are  still  reasonable. 

2.5  Cloud  Heights 

2.5.1  Background 

UK  In  the  earlier  study,  the  following  conclusions  were  drawn  from  the 
literature  on  the  heights  to  which  clouds  containing  respirable  plutonium 
would  likely  rise  In  the  event  of  a  detonation: 

To  predict  the  dispersal  of  the  contaminant  cloud  resulting  from  a 
nuclear  weapon  accident,  It  Is  necessary  to  estimate  the  potential 
height  of  the  Initial  cloud.  A  knowledge  of  cloud  height  Is  required 
for  calculation  of  both  dispersivity  and  depletion  rates  due  to  fallout 
and  other  factors. 

Essentially  all  accidents  which  might  result  In  a  release  of  plutonium 
will  be  accompanied  by  a  release  of  heat.  The  heat  will  create  a 
buoyant  effect  In  the  cloud  of  released  material  causing  It  to  rise  In 
the  atmosphere.  In  a  nuclear  weapon  accident,  the  resultant  height  to 
the  top  of  the  released  cloud  will  depend  on  several  factors.  These 
Include : 

o  The  mass  of  explosive  (HE)  Involved  In  the  detonation  or  fire,  as 
well  as  Its  burn  rate. 
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o  The  presence  or  absence  of  other  combustible  material  such  as  jet 
fuel . 

o  The  accident  environment  which  might  direct  or  mitigate  the 
released  energy. 


o  The  atmospheric  stability  (wind  speed,  temperature.  Inversion 
conditions,  etc.)  at  the  time  of  cloud  formation. 


Studies  have  been  performed  to  assess  the  potential  cloud  rise  under 
potential  accident  conditions. 13, 14  Although  all  factors  affecting 
cloud  height  may  not  have  been  considered  In  these  studies,  they  can 
provide  a  reasonable  basis  for  cloud  height  predictions  under  most 
accident  conditions.  The  primary  factor  affecting  cloud  height  Is  the 
quantity  of  HE  Involved. 


2.5.2  Findings 

^^Estimated  cloud  heights  were  reevaluated  following  the  guidance  of  the 
peer  review  group  as  discussed  In  Section  4.2  of  this  report.  The  revised 
assumptions  used  (the  unaltered  "Church  formula"  but  did  not  significantly 
change  the  calcul  ational  results.  The  close  In  (<10  Km)  doses  were  only 
slightly  reduced  compared  to  those  using  the  modified  formula. 


2.6  Active  Alert  Aircra ft 


2.6.1 


Background 


In  the  earlier  scoping  study,  the  accident  parameters  for  hypothetical 
alert  aircraft  accidents  were  analyzed  as  follows: 


Air  Force  B-52's  on  alert  with  bombs  or  SCRAM  missiles  onboard  would 
pose  a  significant  accident  risk.  These  planes,  while  on  the  taxiway 
on  alert,  would  be  fully  fueled  and  ready  to  takeoff.  Accidents  could 
occur  while  taxiing,  fueling,  or  maintenance,  or  In  collisions  with 
other  planes.  Such  accidents,  however,  would  be  unlikely  due  to  the 
stringent  safety  procedures  followed.  Accident  data  on  ground 
operations  for  other  types  of  aircraft  provide  little  basis  for 
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estimating  the  accident  probability  for  a  B-52  on  alert  status.  While 
accidents  have  occurred  with  B-52s,  none  have  occurred  during  ground 
alert  status.  Thus  we  have  about  7,000  plane-years  without  a  weapon- 
threatening  ground-alert  accident.  If  one  accident  had  occurred,  then 
the  historical  expectation  would  be  about  2E-3  accidents  per  squadron- 
year  (or  site-year  for  most  bases  with  1  squadron).  Since  no  such 
accidents  have  occurred.  It  is  assumed  for  the  base  case  In  this 
report,  that  the  likelihood  of  an  accident  with  a  B-52  on  ground  alert 
status,  which  results  In  a  significant  weapon-threatening  fuel  fire.  Is 
about  5E-4  significant  accidents  per  site-year. 


A  B-52  fuel  fire  poses  one  of  the  highest  risks  of  plutonium  release. 
The  probability  of  a  significant  fuel  fire  on  an  alert  status  B-52  with 
nuclear  weapons  onboard  Is  estimated  to  be  5E-4  per  year  per  Strategic 
Air  Command  (SAC)  base  with  one  B-52  squadron.  The  plane  Is  assumed  to 
be  loaded  with  8  SRAM  air-to-ground  missiles  and  5  randomly  selected 
bombs.  It  Is  acknowledged  that  the  actual  mix  of  missiles  and  bombs 
can  vary  considerably.  There  would  be  sufficient  fuel  onboard  an  alert 
B-52  to  cause  fires  of  sufficient  duration  to  endanger  Category  I  and 
II  weapons  as  well  as  the  most  vulnerable  Category  III  weapons. 


Air  Defense  Command  F-106  and  F-4  aircraft  squadrons  can  carry  Genie 
air-to-air  nuclear  missiles  to  intercept  enemy  bombers.  One  of  these 
planes  on  active  ground  alert  would  pose  a  hazard  similar  to  that  posed 
by  B-52s.  Determination  of  the  weapon-threatening  accident  probability 
for  a  ground  alert  ADC  Interceptor  poses  the  same  problem  as  with  the 
B-52;  namely  insufficient  data.  It  Is  assumed  for  the  base  case  in 
this  report  that  the  likelihood  of  a  weapon-threatening  accident  to  an 
ADC  Interceptor  squadron  on  active  ground  alert  Is  the  same  as  that  for 
the  B-52  squadron,  about  5E-4  significant  accidents  per  squadron-year. 


The  probability  of  a  significant  fuel  fire  on  an  alert  status  Air 
Defense  Command  (ADC)  F-106  or  F-4  Interceptor  is  expected  to  be  about 
the  same  as  that  of  the  B-52,  about  5E-4  per  year  per  ADC  base  with  one 
Interceptor  squadron.  Each  plane  Is  assumed  to  have  1  Genie  air-to-air 
missile  with  a  W-25  warhead. 
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im^SInce  the  risk  from  these  accidents  Is  higher  than  aany  of  the  other 
accidents,  several  reviewers  thought  It  appropriate  to  evaluate  these 
accidents  In  more  detail.  In  particular.  It  was  questioned  whether  better 
accident  statistics  aright  be  available.  A  search  was  aade  of  several 
databases.  Including  the  Defense  Technical  Information  Center  (DT1C),  the 
National  Technical  Information  Service  (NTIS),  and  DIALOG,  for  analyses  of 
accidents  that  aright  be  relevant  to  our  problem.  No  reports  directly 
relevant  to  alert  aircraft  fires  were  found.  Aircraft  accident  databases 
compiled  by  the  U.S.A1r  Force,  U.S.Navy,  the  National  Transportation  Safety 
Board,  and  others  were  reviewed.  Serious  accidents  resulting  In  substantial 
fuel  fires  Involving  large  aircraft  on  the  ground  are  extremely  rare. 


National  Transportation  Safety  Board  aircraft  accident  datalS  Indicate 
that  an  annual  average  of  about  1.6  accidents  per  year  occur  that  result  In 
fire  and  explosion  to  aircraft  on  the  ground  In  the  U.S.  air  carrier  fleet. 
About  3.5  percent  of  all  the  accidents  occur  on  the  ground  and  result  In 
fire  or  explosion.  About  5.5  accidents  per  year  occur  to  aircraft  on  the 
ground  that  do  not  result  In  fire  and  explosion.  This  Implies  that  the 
probabil  Ity  of  any  one  of  approximately  2100  operational  U.S  air  carrier 
aircraft  having  an  on-the-ground  accident  resulting  in  tire  and  explosion  Is 
about  7.7  E-04  per  plane-year. 


If  we  applied  this  accident  probability  to  a  squadron  of  15  B-52s,  this 
would  Imply  a  probability  of  a  fire  or  explosion  to  one  plane  in  the 
squadron  while  on  alert  of  about  1.1  E-02  per  year.  Fortunately,  B-52 
aircraft  on  active  alert  would  operate  with  severe  safety  constraints  that 
should  make  their  operation  somewhat  safer  than  the  U.S  air  carriers.  It 
seems  reasonable  to  expect  that  the  safety  precautions  taken  with  alert 
aircraft  would  reduce  the  likelihood  of  an  accident  while  on  alert  to  the 
value  assumed  In  the  scoping  study.  Based  on  no  better  Information,  we  will 
therefore  continue  to  use  the  earlier  value.  Tables  2-5  and  2-6  present  our 
best  estimate  of  the  source  terms  for  bases  with  these  two  types  of  alert 
alrcra  ft. 


^  Table  2-5  presents  the  details  of  the  B-52  fire  accident  evaluation. 
The  evaluation  of  any  of  the  accident  sequences  identified  Is  a  step 


Accident  Sequence  10:  B-52  Fire  While  on  Ground  Alert 


Accident  Sequence  10 


B-Sz  fuel  fire  while  on  ground  ilert 
status.  Weapons  on  board:  8  SRAM- 
W66(l);  5  bombs;  random  nix  of  stockpile 
828.  843.  B53.  B57.  861. 


Initiating  Event  Probability  5E-4/squadron-year  (In  a  fuel  fire) 

Accident  Environment 


P(F1re) 


1 


P(other) 

Releases  J  Accident  Environment 
Pu  burning  jfire 
HE  detonation  j  fire 


small 


1  for  Type  A 

0.1  for  Type  I,  II 
0.76  for  Type  III 
10-3  for  Type  IV 


Summa  ry 


Probability  of  Release  X 

Release  Quantity  X 

Release 

Mode 

per  site  yr 

(Grams  Respirable  Pu) 

Pu  Burn 

I  Fire 

5 E-4  x  P(1 ,2,3...  of  Type  A) 

1  F,  2  F.  3  F,... 

HE  Det. 

|  Fire 

5E-5  x  P(1 .2.3.. .  of  I  or  II) 

5.6E-5 

1 

F 

2.9E-6 

2 

F 

7.4E-8 

3 

F 

9.5E-10 

4 

F 

5.0E-5 

80 

F 

8.0E-6 

90 

F 

1.4E-5 

100 

F 

1.6E-5 

110 

F 

8.0E-6 

120 

F 

1.5E-6 

130 

F 

Total 


Table  2-6 


m 

Accident  Sequence  11:  AOC  Interceptor  Fire  While  on  Ground  Alert 


Accident  Sequence  11  AOC  Interceptor  fuel  fire  while  on 

ground  alert.  One  Genie  air-to-air 
missile  Is  on  board  (W-25). 


Initiating  Event  Probability  5E-4/squadron-year  (in  a  fuel  fire) 

Accident  Environment 


P(F1re) 

P(other) 

Releases  J  Accident  Environment 
Pu  burning  |  fire 
HE  detonation  |  fire 

Summa  ry 


1 

small 

1  for  Type  A 
0.1  for  Type  II 


Probability  of  Release  X  Release  Quantity  X 

Release  Mode _ per  squadron-yr _ (Gram  Respirable  Pu) 

Pu  Burn  |  Fire  5E-4  10  F 

HE  Det.  |  Fire 


5E-5 


10  F 


process.  The  first  step  Is  to  Identify  the  probabll  Ity  of  the  Initiating 
event.  In  this  case  the  probabll  Ity  of  a  aa  jor  fire  to  1  of  a  squadron  of 
15  B-52s  Is  about  5  E-04  per  year. 

The  next  step  Is  to  determine  the  conditional  probability  that,  given 
the  Initiating  event  occurs  (a  aajor  fire),  each  of  several  weapon 
threatening  accident  environments  could  occur.  In  this  case,  the  condi¬ 
tional  probability  of  a  fuel  fire  occurring  given  a  major  fire  Is  assumed  to 
be  about  1.0,  and  of  a  severe  Impact  accident  environment  Is  small.  The 
probability  of  other  accident  environments  (e.g.,  crash,  puncture. 
Immersion,  etc.)  being  severe  enough  to  threaten  the  weapons  Is  small  enough 
that  the  risk  to  the  weapons  Is  dominated  by  only  the  fire  threat. 

The  third  step  Is  to  determine  the  likelihood  of  plutonium  releases  In 
respirable  form  for  each  of  the  accident  environments  Identified  In  step  2. 
In  doing  this,  detailed  consideration  must  be  given  to  the  severity  of  the 
particular  accident  environments.  For  this  example,  the  fire  environment  is 
estimated  to  be  severe  enough  that  any  Type  A  weapons  In  the  shipment  would 
be  subjected  to  some  plutonium  burning.  Detailed  evaluations  of  the 
response  of  each  of  the  categories  of  weapons  to  the  fire  and  impact 
environments  of  this  accident  were  made  In  ERDA  77/10.  That  report 
concluded  that  the  probability  was  about  0.76  that  the  HE  In  a  Category 
(Type)  III  weapon  would  detonate  and  disperse  plutonium  due  to  the  fuel 
fire,  but  that  it  was  only  a  one  In  ten  chance  that  the  fire  duration  would 
be  long  enough  to  cause  detonations  of  the  Category  I  or  II  weapons. 
(Category  HI  weapons  are  the  most  susceptible  to  fire.) 

The  next  step  Is  to  compute  the  probability  per  major  fire  of  releasing 
X  grams  of  respirable  plutonium  from  each  of  the  event  trees  In  the  accident 
sequence.  In  this  example,  plutonium  releases  can  primarily  occur  through 
two  event  trees  or  sequences:  (1)  a  major  fire  followed  by  plutonium 
burning  in  type  A  weapons,  and  (2),  a  major  fire,  and  HE  detonation  due  to 
the  fire  in  Category  III  weapons  or  the  less  suceptlble  Category  I  or  II 
weapons.  In  the  case  of  plutonium  burning  In  Type  A  weapons,  a  release  of 
about  F  (see  Section  2.3.1  fo  the  defnltlon  of  "F")  grams  of  respirable 
plutonium  per  weapon  Is  assumed.  Therefore,  the  probability  of  a  release  of 
F  grams  per  major  fire  by  this  sequence  is  (5E-4)  x  (1.0)  x  (1.0)  x 
(probabll  Ity  of  having  exactly  1  Type  A  weapon  onboard).  Similarly,  the 
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probability  of  a  release  of  2F  grass  from  2  Type  A  weapons  Is  (5E-4)  x  (1.0) 
x  (1.0)  x  (probability  of  2  Type  A).  The  assumed  respirable  plutonium 
release  If  the  HE  detonates  Is  10F  grams.  Therefore*  the  probability  per 
takeoff  of  a  release  of  10  F  grams  due  to  the  detonation  of  1  Type  III 
weapon  In  a  fire  Is  (5E-4)  x  (1.0)  x  (0.76)  x  (probability  of  exactly  1  Type 
III).  Similar  results  follow  for  sequences  Involving  2  to  5  Type  III 
weapons  In  a  fire  and  1  to  5  Type  I  or  II  weapons  due  to  fire. 

The  final,  step  Is  to  combine  the  results  from  the  various  release 
modes,  taking  Into  account  multiple  release  modes  for  some  weapon  types, 
probability  of  both  fires  and. Impacts  occurring,  etc.,  as  appropriate.  The 
combined  results  are  presented  In  a  tabular  basis,  presenting  columns  for 
the  probability  of  releasing  X  per  fire,  and  the  release  quantity  X  .where  X 
Is  expressed  In  grams  of  respirable  plutonium.  Results  are  later  combined 
to  present  the  complementary  cumulative  distribution  function,  l.e.,  the 
frequency  per  event  or  year  that  X  or  more  grams  of  respirable  plutonium 
will  be  released  due  to  a  weapons  accident  for  the  particular  Initiating 
event,  accident  sequence,  or  facility. 


Details  of  the  major  fire  accident  consequences  is  presented  in  Table 
2-5.  The  plutonium  releases  In  the  1F-3F  gram  range  are  due  to  plutonium 
burning  In  Type  A  weapons,  while  the  higher  releases  are  due  to  HE 
detonation  and  aerosol  Ization  of  the  plutonium  due  to  fires  for  Type  III 
weapons  and,  to  a  lesser  extent,  from  Type  I  and  II  weapons. 


m  2.7.1  Background 


m  In  the  earlier  scoping  study, 
transport  accidents  were  as  follows: 


the  accident  parameters  for  ship 


Naval  ships  can  transport  nuclear  weapons.  It  was  estimated  that  the 
accident  frequency  for  these  ships  is  about  2E-6  per  km.  The  only 
accident  environment  likely  to  pose  a  threat  to  weapons  Is  a  severe 
fuel  fire,  which  has  an  estimated  probability  of  0.005  given  a  serious 
ship  accident.  The  probabll  Ity  of  the  fuel  fire  being  of  sufficient 
duration  to  detonate  Category  III  weapons  Is  estimated  to  be  0.02. 


I 


2.7.2 


Findings 


The  Initial  study  suffered  from  a  lack  of  primary  data  oh  the  accident 
risks  associated  with  ship  transportation  of  nuclear  weapons.  Although  no 
direct  data  associated  with  weapons  transportation  was  available*  tanker 
casualty  statistics  from  the  U.S.  Coast  6uardl6  indicate  that  the 
probability  of  a  fire  or  explosion  given  a  tanker  casualty  varies  from  0.05 
(In  harbor)  to  0.16  (at  pier)  to  0.19  (at  sea).  Although  these  numbers  are 
somewhat  higher  than  the  0.005  assumed  earlier*  safety  precautions 
associated  with  nuclear  weapons  transport  should  assure  that  all  but  the 
most  serious  of  the  fires  or  explosions  that  might  occur  do  not  threaten  the 
weapons.  For  that  reason  we  have  retained  our  earlier  estimates.  Table  2-7 
presents  our  best  estimate  for  the  source  term  for  accidents  Involving  ship 
transport  accidents. 


2.8  Naval  Warships  Port 


2.8.1  Background 


In  the  earlier  scoping  study,  the  accident  parameters  assumed  for  Naval 
warships  in  U.S.  ports  were: 


Naval  submarines  and  warships  at  U.S.  Naval  bases  are  expected  to  offer 
a  mixed  range  of  weapons  accident  hazards.  Most  of  the  accident  risk 
appears  to  be  due  to  the  actual  loading  of  weapons  or  missiles  with 
attached  warheads  onto  the  ships.  Once  on  the  ships,  nuclear  weapons 
are  typically  stored  under  stringent  safety  conditions.  Safety  records 
are  excellent  for  all  naval  nuclear  weapons,  and  Indicate  that  there 
have  been  no  weapon-threatening  accidents  once  the  warheads  are  mated 
to  the  missiles  (that  accident  Is  covered  under  maintenance  accidents). 


For  the  base  case  In  this  report,  it  Is  assumed  that  the  likelihood  of 
a  missile-handling  accident,  while  loading  or  unloading  onto  a  Naval 
warship,  Is  about  IE-4  weapon-threatening  accidents  per  site  (port)- 
year.  It  is  assumed  that  the  likelihood  of  a  weapon-threatening 
accident  to  weapons  onboard  U.S.  warships  In  a  Navy  port  Is  1 E-6  per 
port -year. 
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Accident  Sequence  6:  Ship  Transport 


Accident  Sequence  6 


ival  transport  ship  ferrying  weapons 
In  a  port,  random  mix  of  5  weapons 


Initiating  Event  Probability 

Accident  Environment 
P( Fire) 

Releases  |  Accident  Environment 
Pu  burning  |  fire 
HE  detonation  |  fire 


2E-6 

5E-3 


1  for  Type  A 
0.02  for  III 


Summa  ry 


Release  Mode 


Probability  of  Releaseln  X 


Release  Quantity  X 


Pu  Burn 

HE  Det.  | 

|  Fire 
|  Fire 

1 E-8  x  P(1 ,2,3,.. 

2E-10  x  PU.2,3... 

Type  A) 

Type  III) 

1  F,2  F,3  F5,  .  . 

10  F,  20  F,  30  F,... 

Total 

1.1E-9 

1  F 

5.8E-11 

2  F 

1.5E-12 

3  F 

8.1E-11 

10  F 

3.6E-11 

20  F 

7.8E-12 

30  F 

8.6E-13 

40  F 

30 


For  an  accident  while  loading  Navy  missiles  onto  a  surface  ship  or 
submarine,  severe  Impact  environments,  due  primarily  to  rocket 
propellant  Ignition,  are  assumed  to  occur  10$  of  the  time  In  major 
fires.  Half  the  operations  are  assumed  to  Involve  single  warhead 
ASROC,  SUBROC  or  Terrier  missiles,  and  half  are  assumed  to  Involve 
multiple  warhead  (assumed  to  be  10)  Trident  and  Poseidon  missiles. 

An  accident  Involving  weapons  stored  on  an  operational  Navy  warship 
while  In  a  U.S.  Naval  base  Is  assumed  to  have  an  expected  frequency  of 
no  more  than  IE-6  per  port  year.  Because  of  severe  restrictions, 
procedures  on  handling  and  storing  weapons.  It  is  likely  that  a  fire 
could  be  of  sufficient  duration  to  threaten  most  weapons.  However,  If 
one  weapon  detonates,  It  Is  expected  that  the  probability  of  all  of  the 
rest  In  the  compartment,  assumed  to  total  about  5  weapons,  detonating 
Is  0.9.  Only  one  compartment  Is  assumed  to  be  Involved  because  of  the 
difficulty  of  Involving  large  quantities  of  fuel  to  feed  a  fire. 

2.8.2  Findings 


Naval  port  accident  sequences  are  of  concern  because  of  the  nearness  of 
population  centers.  Since  serious  accidents  that  could  provide  a  better 
estimate  of  the  probabilities  Involved  have  not  occurred,  accident  estimates 
are  quite  poor.  Several  data  bases  were  searched  for  information  that  might 
be  useful  in  determining  the  likelihood  of  serious  ship  accidents  in  ports. 
These  databases  included  OTIC,  NTIS,  DIALOG,  the  U.S.  Coast  Guard,  and 
others. 


Tanker  casualty  statistics  Indicate  that  an  average  of  about  56  tanker 
casualties  a  year  out  of  about  4133  tankers  are  the  result  of  fires  and/or 
exp1os1onsl9.  About  18.3  1  of  these  occur  at  the  pier.  This  implies  that  the 
probability  of  a  casualty  occurring  on  a  tanker  due  to  a  fire  or  explosion  is 
about  1.35  E-02  per  tanker-year. 

U.S.  Navy  ships  reported  1,346  fires  from  January  1969  to  August 
1977.  Of  these,  66  were  considered  major  and  resulted  in  over  $100,000 
damage  to  each  ship.  Seventeen  major  fires  occurred  on  aircraft  carriers, 

47  on  other  surface  ships,  and  2  on  submarines20.  Thus  the  probability  of  a 
major  fire  onboard  one  of  the  13  (as  of  January  2 >C021 )  aircraft  carriers 


Is  0.15  per  year,  onboard  one  of  122  submarines  Is  1.9  E-03,  and  onboard  one 
of  the  other  surface  ships  Is  1.7  E-02.  per  ship-year.  Carrier  fires  are 
due  predominantly  to  flight  operations  which  do  not  occur  In  port.  We 
expect  that  the  likelihood  of  major  fires  while  In  port  Is  similar  to  that 
for  other  surface  ships. 

If  we  assume  that  a  typical  U.S.  Navy  port  has  an  average  of  10  surface 
ships  In  port  that  have  nuclear  weapons  onboard  In  storage  at  any  time 
during  the  year,  then  the  probability  of  having  a  major  ship  fire  among  one 
of  the  ten  In  any  year  Is  about  1.7  E-01.  Most  major  fires  are  not  expected 
to  significantly  threaten  any  nuclear  weapons  that  might  be  onboard.  We 
estimate  that  because  of  the  safety  precautions  taken,  the  likelihood  of  a 
weapon-threatening  fire  given  that  a  major  fire  has  occurred  Is  1  E-03. 
Thus  the  probability  of  a  weapon  threatening  fire  Is  about  1.7  E-04  per 
port-year.  Tables  2-8  and  2-9  present  our  best  estimate  for  the  source  term 
for  accidents  Involving  naval  warships  In  port. 


2.9  Tactical  Missile  Accidents 


^  2.9.1 


Background 


In  the  earlier  scoping  study,  the  accident  parameters  for  tactical 
missile  accidents  were  analyzed  as  follows: 


The  likelihood  of  an  accident  severe  enough  to  threaten  the  weapons  at 
a  weapons  maintenance  facility  on  a  fixed  U.S.  site  Is  extremely 
remote.  Safety  procedures  for  all  operations  In  these  buildings  are 
stringent.  Two  sequences  Initiated  with  accidents  In  a  maintenance 
facility  are  assumed  to  have  the  potential  for  cresting  accident 
environments  tha.t  could  threaten  nuclear  weapons. 


In  most  operations  carried  out  In  maintenance  facilities,  there  are  no 
materials  available  to  create  a  credible  fire.  Impact,  puncture,  crash 
or  other  accident  environment  of  sufficient  magnitude  to  endanger  a 
weapon.  In  one  type  of  operation,  the  mating  of  a  warhead  to  a 
missile,  the  Introduction  of  the  rocket  propellant  Into  the  maintenance 
facll  Ity  makes  the  posslbl  1  Ity  of  a  severe  accident  credible.  This 
operation  Is  done  for  several  types  of  Air  Force  and  Navy  weapon 
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Table  2-8 


Accident  Sequence  13:  Naval  Warship  In  Port  - 
Missile  Loading  Accident 


Accident  Sequence  13 


Serious  accident  resulting  In  a  fire 
while  loading  Navy  nlsslles  onto  surface 
ship  or  submarine.  Possible  missiles 
Include  SUBROC,  ASROC,  Terrier,  Poseidon 
or  Trident. 


Initiating  Event  Probability 


IE-4  per  port-year 


Accident  Environment 


P( Fire) 

P( Impact) 

Releases  |  Accident  Environment 
Pu  burning  j  fire 
HE  detonation  j  fire 

HE  detonation  j  impact 


1 


0.1 


1  for  Type  A  (none) 

0.76  for  III 
0.1  for  I,  II 
10-3  for  IV 

0.7  for  I 
0.3  for  II,  III 


Summa  ry 


Release  Mode 


Probability  of  Release  X  Release  Quantity  X 

per  port-year _ (Grams  Respirable  Pu) 


HE  Det. 

1  Fire 

7.6E-5  x  P  (Type  III) 

10  F  (ASROC) 

1.0E-6  x  P  (Type  I) 

10  F  | 

[SUBROC  or  Terrier) 

1.0E-6  x  P  (Type  II) 

100  F  1 

[Poseidon  or  Trident) 

HE  Det. 

j  Impact 

7.0E-5  x  P  (Type  I) 

10  F  | 

SUBROC  or  Terrier) 

3.0E-6  x  P  Type  III) 

10  F  1 

ASROC) 

3.0E-6  x  P  (Type  II) 

100  F  1 

Trident  or  Poseidon) 

Total 

1.5E-5 

10  F 

2.0E-6 

100  F 
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«|  Accident  Sequence  14:  Naval  Warship  In  Port 
Accident  Involving  Stored  Weapons 


Accident  Sequence  14  Accident  onboard  a  Naval  warship  In  port 

resulting  In  fire  and  damage  to  stored 
weapons  -  random  mix  of  weapons  Involved. 

Initiating  Event  Probability  2E-4  per  port -year 


Accident  Environment 

P(Fire)  1 

♦ 

Releases  j  Accident  Environment 

Pu  burning  j  fire  1  for  Type  A 

HE  detonation  |  fire  0.76  for  III 

0.1  for  I,  II 
10-3  for  IV 


Summa  r\ 


Release  Mode 
Pu  Burn  |  Fire 


Probability  of  Release  X 
per  port-year _ 

2.2E-5 

1.2E-6 

3.0E-8 


Release  Quantity  X 
Grams  Respirable  Pu 

1  F 

2  F 

3  F 


HE  Det.  |  Fire 


8.6E-5 


50  F 


systems.  Including  the  Air  Force's  Short  Range  Attack  Missile  (SCRAM), 
Genie  Alr-to-AIr  Missile,  and  the  Navy's  SUBROC  Submarine-Launched 
Anti-Submarine  Nuclear  Missile,  ASROC  Ship-Launched  Anti-Submarine 
missile,  Terrier  Surface-to-AIr  Anti-aircraft  missile  and  Poseidon  and 
Trident  SLBM.  These  operations  could  occur  In  an  onshore  maintenance 
facility,  or  In  some  cases  onboard  a  Navy  tender  In  a  U.S.  Naval  port. 

The  likelihood  of  an  operational  accident  related  to  weapon  maintenance 
Is  difficult  to  estimate.  Historical ly,  there  has  been  one  accident 
that  resulted  from  the  separation  and  dropping  of  a  Terrier  missile 
from  Its  booster.  In  that  case,  there  was  weapon  damage  but  no  HE 
detonation  or  plutonium  contamination.  Given  one  serious  accident  In 
about  60,000  warhead-mlssll e-years  of  experience  with  those  seven 
weapon  systems  plus  the  Polaris  A-3  SLBM,  the  historical  likelihood  of 
an  operational  accident  while  mating  a  warhead  to  one  of  these  missiles 
is  about  IE-3  weapon-threatening  accidents  per  site-year. 


A  missile  mating  accident  Is  assumed  to  occur  at  either  an  Air  Force 
or  Navy  maintenance  facility.  For  the  Air  Force  facilities,  SRAM  and 
Genie  missiles  are  assumed  to  be  Involved.  For  the  Navy  facilities, 
either  SUBROC,  ASROC  or  Terrier  missiles  or  multiple  warhead  Trident  or 
Poseidon  missiles  are  assumed  to  be  involved.  No  more  than  1  multiple 
warhead  missile  or  4  single  warhead  missiles  are  assumed  to  be 
Involved. 


Reviewers  questioned  whether  there  might  be  better  accident  probability 


data  for  these  types  of  accidents. 


2.9.2  Findings 


Although  the  accident  probabilities  were  of  concern  to  some  reviewers, 
we  were  unable  to  find  better  accident  statistics  within  the  time,  funding 


and  other  limits  of  this  study.  Table  2-10  presents  our  best  estimate  for 
the  source  term  for  accidents  Involving  missile  mating  operations  in  a 
maintenance  building. 


I 


Table  2-10 


HI  Accident  Sequence  8:  Missile  Mating  Accident 
Maintenance  Facility 


Accident  Sequence  8 


ssl I e  mating  accident  at  either  an  Air 
Force  maintenance  facility*  with  SRAM  or 
Genies  Involved*  or  at  a  Navy  shore 
maintenance  facility  or  In-port  tender* 
with  SUBROC*  ASROC,  Terrier,  Poseidon  and 
Trident  missiles  Involved.  Propellant  on 
at  least  1  rocket  Is  assumed  to  Ignite, 
creating  fire  and  Impact  environment. 


Initiating  Event  Probability  lE-3/slte-year 

Accident  Environment 


P( Fire) 


.5 


P( Impact) 

Releases  |  Accident  Environment 
Pu  burning  Jfire 
HE  detonation  |  fire 


.5 


1  for  Type  A 

.7  for  Type  III 
.1  for  Type  I,  II 
10-3  for  Type  IV 


HE  detonation  |  impact 


Summa  ry 


.7  for  I,  for  1  missile;  .1  for  remaining 
.3  for  11,  III  for  1  missile;  .05  for 

remaining 


Release  Mode 


Probability  of  Release  X 
_ per  site-year _ 


Release  Quantity  X 
(Grams  Respirable  Pu) 


Pu  Burn  j  Fire 
HE  Det.  |  Fire 


5.0E-5  x  P(l,2,3,...  Type  I  or  II) 
3.5E-4  x  P(l,2,3,...  Type  III) 


10  F,  20  F,  30  F, 
10  F,  20  F,  30  F, 


3.5E-4  x  P(1  Type  I)  10  F 

5.0E-5  x  P(2,3,4*. . .  Type  I)  10  F,  20  F,  30  F, 

1.5E-4  x  P(1  Type  II  or  III)  10  F 

2.5E-5  x  P(2*3,4* _  Type  II  or  III)  10  F,  20  F,  30  F, 


Total 


2.8E-4 

6.4E-5 


10  F 
20  F 


2.10  Storage  Facility  Accidents 


2.10.1  Background 


In  the  earlier  scoping  study,  the  accident  parameters  for  storage 
facility  accidents  were: 


The  likelihood  of  an  accident  that  could  create  an  accident 
environment  severe  enough  to  threaten  the  weapons  at  a  storage 
facility  In  the  U.S.  Is  extremely  remote.  Most  nuclear  weapons 
storage  facilities  are 

Safety  procedures~Tor  storing  nuclear  weapons  are  similar 
to,  but  more  stringent  than,  those  for  storing  conventional  munitions. 
Thus,  the  probability  that  an  operational  accident  will  create  an 
accident  environment  severe  enough  to  threaten  stored  weapons  is  very 
small  (probably  less  than  10-9  per  storage  facl 1 Ity -year).  Discussions 
with  people  knowledgeable  In  weapons  storage  procedures  and  facilities 
indicate  that  the  dominating  risk  to  the  stored  weapons  is  from 
external  influences,  predominantly  the  crash  of  a  heavy  airplane  into  a 
storage  facility. 


Most  weapon  storage  facilities  at  fixed  U.S.  sites  are  located,  for 
operational  reasons,  near  a  military  airfield.  The  likelihood  of  an 
aircraft  crashing  or  skidding  Into  a  storage  facility  depends  on  a 
number  of  factors.  Including  the  number  of  annual  aircraft  operations 
from  nearby  runways  and  flight  paths,  the  effective  storage  facility 
structural  area,  the  facility  location  relative  to  air  activity,  and 
the  accident  rate  on  takeoff,  landing,  or  Inflight  for  the  types  of 
aircraft  flown  In  the  area.  These  factors  vary  widely  among  the  fixed 
U.S.  sites.  Some  sites  have  a  large  number  of  operations  while  some 
have  few.  Some  have  storage  facilities  close  to  runways,  and  others  do 
not. 


For  example,  the  weapons  storage  areas  for  SAC  weapons  at  six  U.S. 
bases  average  about  20,000  ft?  per  base  (not  counting  other  possible 
nuclear  weapon  storage  areas  on  site).  Assuming  a  probability  of  4E-8 
fatal  crashes  per  square  mile  per  aircraft  movement  (based  on  USAF 
statistics  compiled  by  E1senhut22  for  crashes  within  2  miles  of  the  end 
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of  Air  Force  runways)*  and  200  operations  per  day*  there  Is  an  annual 
probability  on  the  order  of  2E-6  for  a  fatal  U.S.  Air  Force  plane  crash 
Into  one  of  the  SAC  weapons  storage  facilities. 


Actual  nuclear  weapons  storage  areas  at  fixed  U.S.  facilities  range 
from  a  few  thousand  square  feet  to  over  235*000  ft?.  Most  of  the 
larger  storage  buildings  are! 


In  computing  actual  site  specific  crash  probabilities*  effective 
facility  areas,  building  heights,  and  flight  angles  from  the  airfield 
would  have  to  be  taken  Into  consideration.  Aircraft  crash  rates  vary 
also.  Between  0  and  1  miles  from  the  runway,  the  crash  rate  for  the 
Air  Force  Is  5.7E-8,  and  for  the  U.S.  Navy  and  Marine  Corps,  8.3E-8 
fatal  air  crashes  per  ml?  per  aircraft  movement.  Distances  of  storage 
sites  from  runways,  as  well  as  angles  relative  to  flight  paths,  vary 
considerably  at  U.S.  bases. 


Each  of  these  factors  has  the  capabll  Ity  of  raising  or  lowering  the 
probability  of  a  heavy  aircraft  crash  Into  a  weapons  storage  facility 
at  a  specific  U.S.  military  base  by  factors  ranging  from  2  to  10.  In 
considering  all  the  factors,  It  is  unlikely  that  the  probability  of  a 
crash  of  a  heavy  aircraft  Into  a  weapons  storage  Igloo  or  multicubicle 
magazine  at  a  fixed  U.S.  base  Is  much  lower  than  IE-7  per  site-year  or 
much  higher  than  IE-5  per  site-year.  This  report  will  assume  for  its 
base  case  analysis  a  probability  of  IE-6  per  site-year  for  a  heavy 
aircraft  crash  Into  a  weapons  storage  building  on  a  "typical"  fixed 
U.S.  site.  Preliminary  results  of  a  Sandia  study  that  examines  the 
probabil  Ity  of  aircraft  crashing  into  weapons  storage  facll  Itles  at 
U.S.  military  Installations  Indicate  that  these  previously  estimated 
probabilities  are  reasonable.23 


By  way  of  comparison.  In  an  estimated  5,000  site-years  of  operation  at 
U.S.  military  facilities  with  nuclear  weapons  storage,  there  has  been 
one  aircraft  crash  Into  a  storage  facility.  This  implies  a  frequency 
of  about  2E-4,  or  about  a  factor  of  200  higher  than  the  estimated 
value  of  IE-6.  This  Illustrates  the  wide  range  In  probabilities  that 
exist  with  this  accident  sequence. 


Storage  facilities  are  typically  located  near  airfields.  The  only 
restrictions  on  distances  from  runways  and  taxlways  are  based  on  the 
quantity /distance  rules.  In  which  the  concern  Is  an  explosion  In  a 
magazine  damaging  other  structures,  airplanes,  or  property.  Using 
these  rules,  a  small  storage  facility  (with  1300  lbs  of  HE)  could  be 
as  close  as  1,000  ft.  to  a  runway,  and  320  ft.  to  a  taxiway  If  there 
are  barricades  between  the  two,  and  750  ft.  to  a  taxiway  If  no 
barricades  are  In  p1ace24,25. 


Two  accident  situations  are  considered,  (1)  a  crash  Into  a 

building,  and  (2)  a  crash  Into  a 
i.  In  both  cases,  a  typical  military  aircraft  Is 
assumed  to  cl*ash  approximately  directly  Into  a  facility.  In  the  case 
the^^mm^gloo,  Its  low  profile  and^HB^^ cover  Is 
expected  to  offer  substantial  protection  to  the  Interior  structure  and 
weapons  unless  the  Impact  Is  directly  Into  the  uncovered  door  end  of 
the  structure.  Given  that  an  aircraft  Impacts  an  Igloo,  we  have 
assumed  a  151  chance  of  Impacting  the  door  end,  and  a  401  chance  of  a 
fire  environment  following  a  crash  Into  the  door  end.  Crashes  directed 
Into  other  portions  of  the  structure  are  assumed  to  result  In  partial 
collapse  of  the  structure  but  no  substantial  fire  environment  In  the 
vicinity  of  the  weapons. 


Behavior  of  the  weapons  In  this  accident  environment  Is  difficult  to 
predict27*32.  The  main  design  goal,  as  well  as  the  basis  for  HE  and 


Similar  are  except 
that  less  credit  Is  taken  for  the  structural  protection  provided  by 
the  roof  and  wal  Is  to  direct  hits.  Me  have  assumed  that  a  crashing 
aircraft  has  a  70S  chance  of  penetrating  the  structure,  and  a  40S 
chance  of  a  fire  environment. 


Findings 


Me  were  unable  to  find  better  accident  statistics  than  those  presented 
In  the  scoping  study.  Table  2-11  presents  our  best  estimate  for  the  source 
term  for  accidents  Involving  weapons  In  storage  buildings. 
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2.11  Probabilistic  Source  Terms 


W  Several  accident  scenarios  considered  to  be  the  most  risk  significant 
nave  been  addressed.  The  sequences  of  events  were  evaluated  for  probability 
for  occurrence  and  the  potential  quantity  of  plutonium  released. 


A  summary  of  the  resul  ts  of  the  assessment  Is  tabul ated  in  Table  2-12 
and  displayed  In  Figure  2-2.  For  each  accident  scenario,  the  outer  boundary 
of  these  data  represents  the  area  of  greatest  risk  significance  due  either 
to  the  relatively  high  probability  for  occurrence  or  the  severity  of  conse¬ 
quences.  The  probabilistic  source  term  can  be  represented  In  graphic  form 
by  a  line  encompassing  (or  bounding)  this  data. 

fit  should  be  noted  that  the  overall  risk  from  all  types  of  DoD  fixed 
11 1  ties  appears  to  be  dominated  by  potential  accident  sequences  related 
to  SAC  Air  Force  bases.  Potential  plutonium  releases  from  other  types  of 
facilities  appear  to  be  significantly  less  serious.  For  example,  If  these 
other  facilities  were  separately  assessed,  the  probabilistic  release  curve 
would  likely  be  much  lower.  The  possibility  of  classifying  fixed  facilities 
according  to  their  potential  risk  and  prescribing  emergency  plans 
accordingly  might  result  In  significant  advantage. 

The  data  represented  In  Figure  2-2  provide  a  required  Input  to  the 
total  probabilistic  risk  assessment  which  will  consider  probable  dispersive 
mechanisms  and  will  probabilistically  determine  the  potential  radiation  dose 
to  man  at  various  distances  from  the  point  of  release.  Additional  source 
Information  required  for  such  assessment  Includes  the  potential  cloud  height 
of  released  material  and  Its  Inertial  characteristics  (particle  size  dis¬ 
tribution). 


The  source  term  assessment  described  In  this  report  has  required  exten¬ 
sive  consideration  of  classified  data  and  information.  However,  a  planning 
basis  for  the  determination  of  EPZ's  may  be  unclassified  when  a  multitude  of 
parameters  are  factored  Into  the  assessment. 
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SECTION  3 


CLASSIFICATION  OF  FACILITIES 


•3.1  Rationale 


From  a  review  of  accident  frequency  data  and  source  term  prediction  as 
discussed  in  SAI/PL  83-3  and  reevaluated  In  the  previous  section.  It  appears 
that  the  establishment  of  a  single  overall  EPZ  for  DoD  nuclear  weapons 
capable  fixed  facilities  would  be  excessively  restrictive  for  the  majority 
of  sites.  To  evaluate  this  assumption,  classes  of  facilities  can  be 
developed  according  to  similarities  in  operations  and/or  quantities  of 
plutonium  at  risk  at  any  given  time.  With  this  approach,  it  Is  possible  to 
determine  probaba  1 Isti c  source  terms  for  each  class  of  sites  and 
subsequently  to  calculate  EPZ's  for  site  classes.  From  an  examination  of 
accident  source  term  data  (Figure  2-3),  It  appears  reasonable  to  classifiy 
sites  as: 


3.1.3  Class  I  -  Alert  Aircraft,  Naval  Station,  and  Equivalent  -  Class 
I  sites  have  the  highest  accident  probability  and/or  quantity  of  plutonium 
at  risk. 

3.1.2  Class  II  -  Missile  Sites  and  Equivalent  -  Class  II  sites  show  an 
Intermediate  level  of  accident  probability  and/or  quantity  of  plutomum. 

3.1.3  Class  III  -  Storage  sites  and  equivalent  are  facilities  with 
minimal  operations  and  present  the  least  chance  for  accident. 

3.2  Class  _I  Sites 

Class  I  sites  encompass  those  having  the  highest  risk  due  to  high 
probabll  Ity  of  accident  and/or  high  potential  release  quantities.  This 
class  notably  includes  sites  having  one  or  more  alert  aircraft  loaded  with 
weapons.  Such  aircraft  are  vulnerable  to  ground  level  accidents  primarily 
due  to  impact  from  crashing  aircraft  or  ground  vehicles.  They  would  also  be 
most  vulnerable  to  Impact  by  various  projectiles  released  accidentally  or 


Intentionally.  A  major  source  of  risk  In  this  class  Is  the  possibility  of 
severe  fire  due  to  Ignition  of  large  fuel  supplies. 


From  a  consideration  of  the  total  Inventory  at  risk  as  well  as  the 
probability  for  an  accident  resulting  In  accidental  release  of  plutonium  to 
the  atmosphere  as  may  be  noted  In  Figure  2-3,  It  Is  apparent  that  a  group  of 
facilities  encompassing  air  bases,  naval  staging  ports,  and  equivalent 
constitute  that  class  of  facilities  with  the  highest  accident  potential. 
Additionally,  given  the  occurrence  of  an  accident  at  such  facilities,  It  Is 
possible  to  release  substantial  quantities  of  plutonium. 

3.3  Class  H  Sites 

Class  II  sites  encompass  these  facilities  with  Intermediate  risk  levels. 
Examples  of  facilities  In  this  class  would  Include:  missile  sites  where 
potential  accidents  could  occur  during  loading  or  maintenance,  operations 
Involving  cargo  type  aircraft  (where  the  total  plutonium  inventory  is 
limited)  and  equivalent  operations.  The  determination  of  classification  for 
Individual  sites  Into  this  category  would  be  based  upon  a  consideration  of 
specific  operations,  and  potential  release  quantities. 

3.4  Class  III  Sites 

Facilities  with  the  lowest  level  of  risk  fa  11  within  Class  III.  Any 
nuclear  weapons  capable  facility  used  primarily  for  storage  of  weapons  or 
sites  with  equivalent  risk  are  those  exhibiting  the  lowest  potential  for 
accidents.  Although  the  total  Inventory  of  plutonium  at  these  facilities 
may  be  relatively  high,  the  low  accident  probability  (generally  due  to 
minimal  transport  and  maintenance  operations)  indicates  that  such  facilities 
will  have  the  least  restrictive  EPZ  based  upon  the  risk  criteria. 

3.5  Evaluation 


Based  on  an  assessment  of  the  data  shown  In  Figure  2-3  and  a  rev.ew  of 
the  facll  Itles  associated  with  the  types  of  accident  events  evaluated,  a 
reasonable  definition  of  the  three  facility  classes  Is  shown  In  Figure  3-1. 
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FIGURE  3-1 


PROBABILISTIC  SOURCE  TERM  FOR  SITE  CLASSIFICATION  OF 
NUCLEAR  WEAPONS  CAPABLE  FIXED  FACILITIES 


The  curve  for  Class  I  facilities  provides  a  representation  of  the 
probabilistic  source  term  for  that  class  of  site.  Similarly,  the  Class  II 
and  Class  III  curves  represent  the  same  source  term  vs.  probability 
relationships  for  those  classes  of  sites. 

To  determine  whether  a  specific  site  would  fall  within  a  given  generic 
classification  will  require  a  probabilistic  risk  assessment  for  that 
facility  Incorporating  an  analysis  of  each  operation  and/or  chain  of  events 
that  could  lead  to  an  accident  Involving  the  release  of  plutonium.  From  a 
comparison  of  the  probabilistic  source  term  curve  derived  from  that  analysis 
against  the  curves  In  Figure  3-1,  a  determination  on  the  site  classification 
may  be  made. 
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SECTION  4 


DETERMINATION  OF  EMERGENCY  PLANNING  ZONES 

4.1  Approach 

To  estimate  EPZ  radii  for  the  three  classes  of  DoD  nuclear  weapons 
capable  fixed  facilities,  the  methods  developed  In  SAI/PL-83-3  are  applied. 
In  this  approach,  the  probabilistic  source  terms  determined  In  Figure  3*1 
provide  Input  to  generic  meteorological  calculations  to  estimate 
probabilistic  dose  consequences  as  a  function  of  distance  from  the  source. 
Generic  calculations  have  been  utilized  since  administrative  constraints 
prevented  obtaining  site-specific  data.  Nonetheless,  for  the  site  classes 
discussed  in  Section  3,  the  generic  approach  should  provide  adequate 
estimates. 

As  in  the  previous  study,  the  probabilistic  dose  estimates  are  then 
compared  with  those  for  nuclear  power  plant  EPZ's  as  determined  by  the  USNRC 
and  USEPA  in  NUREG-0396.2  To  Improve  the  probabilistic  dose  estimates,  we 
have  reviewed  the  assumptions  used  in  the  ca 1 cul atlona 1  models.  Of 
particular  Importance  are  the  assumptions  related  to  particle  size 
distribution  and  cloud  height  estimation. 

4.2  Cloud  Height 

An  area  of  concern  and  criticism  by  the  peer  review  group  on  the 
approach  used  In  the  previous  study  was  the  method  used  to  derive  cloud 
height  estimates.  According  to  Church, 3  the  cloud  resulting  from  an 
accidental  (no  fission  yield)  nuclear  weapon  explosion  can  be  related  to  the 
quantity  of  high  explosive  detonated.  From  a  best-fit  analysis  of 
experimental  data,  Church  derived  the  formulation: 

H  •  76W0.25 

where  H  Is  the  cloud  height  In  meters  and  W  Is  the  mass  of  high  explosive  in 
pounds.  In  the  previous  study,  a  modified  formula  of  H  «  50W0.25  was 


arbitrarily  applied  to  account  for  an  assumed  decrease  In  cloud  buoyancy  due 
to  horizontal  cloud  development  when,  for  example,  the  blast  release 
emanates  from  a  failed  Igloo  door.  Consideration  was  also  given  to  possible 
Increased  buoyancy  due  to  heat  Input  from  burning  fuel  from  an  aircraft 
accident.  However,  the  time  scale  of  early  cloud  development  (during  which 
the  major  fraction  of  plutonium  would  be  released)  precludes  a  significant 
contribution  from  burning  fuel  relative  to  that  from  the  high  explosive 
component. 

Based  on  these  arguments,  the  original  Church  formulation  was  utilized 
to  develop  "best  estimates"  of  the  probabilistic  cloud  height.  Accordingly, 
Input  to  the  meteorological  calculations  assumes  the  cloud  height 
distribution  presented  In  Table  4-1. 


Table  4-1 


Cloud  Height  (m) 


Probability,  Given  a  Nuclear  Weapon 
Accident,  of  Indicated  Cloud  Height 


30 

0.2 

150 

0.6 

750 

0.2 

4.3  Atmospheric  Dispersion 

The  methodology  applied  In  SAI/PC-83-3  was  used  to  calculate  atmospheric 
transport  and  probabilistic  dose  consequences.  The  basic  atmospheric 
transport  methodology  used  Is  the  Gaussian  plume  model  described  In 
Meteorology  and  Atomic  Energy  -  1968"4  and  used  In  a  number  of  computer 
programs,  such  as  the  NRC  XOQDOQ  code. 5  In  the  Gaussian  plume  model, 
advantage  Is  taken  of  the  fact  that  natural  diffusion  In  the  atmosphere 
leads  to  a  known  (Gaussian)  distribution  of  the  pollutants.  The  analysis 
methodology  Includes  addition  of  a  term  for  ground  reflection  of  dispersed 
maerlal.  Integration  over  time  to  yield  time-integrated  effects,  solution  at 


z  ■  0  to  provide  results  at  the  ground  interface,  and  solution  at  y  *  0  to 
provide  maximum  (plume  centerline)  results. 

The  following  data  were  used  to  calculate  the  probabilistic  dose  as  a 
function  of  distance  from  the  source: 

o  weather  (wind  speed  and  direction,  atmospheric  stability), 
o  release  quantity, 
o  Initial  cloud  size  and  height, 
o  particle  sl2e  distribution,  and 
o  breathing  rate  and  dose  commitment  factor. 

A  single  set  of  generic  weather  data  was  derived  from  weather  data  for 
five  locations  (Hanford,  HA,  San  Diego,  CA,  Scranton,  PA,  St.  Louis,  MO, 
Savannah  River,  SC).  For  each  site,  data  were  obtained  which  Indicated  the 
frequency  of  occurrence  for  each  combination  of  wind  speed  and  Pasquill 
stability  category.  The  frequency  for  each  wind  speed /stabi  1  ity  category 
combination  was  then  averaged  over  the  five  sites  to  derive  the  generic 
weather  data  set.  The  result  was  a  matrix  of  42  frequencies  for  six  wind 
speed  classes  and  seven  Pasquill  stability  categories. 

Calculations  were  performed  on  the  basis  of  a  1  kg  release  and  then 
scaled  for  the  probabilistic  source  term  (release  quantities  and 
probabilities).  For  purposes  of  analysis,  clouds  were  each  divided  Into  two 
disks,  with  the  upper  segment  containing  67  percent  of  the  released 
material . 

The  data  In  Section  2.4,  the  particle  size  distribution  Is  assumed  to 
be  characterized  by  three  particle  size  classes:  a  small  particle  size 
class  with  an  effective  aerodynamic  diameter  of  3  microns  (20  percent  of 
total  release  mass),  a  medium  particle  size  class  with  an  effective 
aerodynamic  diameter  of  30  microns  (60  percent  of  mass),  and  a  large 
particle  size  class  with  an  effective  aerodynamic  diameter  of  300  microns 
(20  percent  of  mass). 

Conversion  of  air  concentrations  to  Inhalation  dose  commitment  required 
data  for  breathing  rate  and  a  dose  commitment  factor.  A  breathing  rate  of 
1.2  m3/hr  was  assumed,  based  on  a  standard  man  (adult)  undergoing  moderate 

/ 


54 


activity. 6  A  dose  factor  of  2x107  rem  per  gram  inhaled  was  derived  from 
weighted  organ  dose  commitment  factor  data  In  ICRP-307  for  Y  class  Pu-239. 
The  factor  of  2x107  is  the  sum  of  the  ogran  dose  commitment  times  the  ogran 
weighting  factor  for  four  organs:  red  marrow,  bone  surface,  lungs,  and 
liver.  This  sum  is  referred  to  as  the  effective  whole  body  dose  equivalent. 

Air  concentration  and  deposition  calculations  (X/Qo  and  D/Qo)  were 
performed  for  each  combination  of  weather  condition,  cloud  mix,  particle 
size  class,  and  distance  of  Interest  (seven  values  ranging  from  100  m  to 
100  km).  The  result  was  nine  sets  of  data,  each  containing  7x42  sets  of 
X/Q,  D/Q,  and  weather  frequency  data.  These  nine  sets  of  data  were  then 
reduced  to  three  sets  by  combining  the  particle  size  classes  for  each 
respective  weather  condition,  distance,  and  cloud  size.  This  was  done  by 
multiplying  each  X/Q  and  D/Q  by  the  fraction  of  material  In  that  size  class 
and  sunmarlzing.  The  resulting  three  were  then  combined  and  Complementary 
Cumulative  Distribution  Functions  (CCDF's)  of  dose  vs.  distance  vs. 
probability  created. 

4.4  EPZ  Estimation 

To  determine  suitable  emergency  planning  zone  radii  for  the  classes  of 
facilities  designated  In  Section  3,  probabilistic  dose  estimates  were  deter¬ 
mined  as  a  function  from  of  distance  from  the  release  source  (accident 
site).  For  the  three  classes,  the  dose  estimates  are  presented  In  Figures 
4-1,  4-2,  and  4-3.  For  purposes  of  comparison,  the  risk  curve  for  the  10 
mile  EPZ  designated  for  nuclear  power  plants  (NPP)  Is  superimposed  (dotted 
line).  From  this  set  of  curves,  suitable  EPZ’s  can  be  estimated  for  the 
facll Ity  classes. 

4.5  Discussion 


From  a  review  of  the  calculatlonal  results  as  presented  in  Figures  4-1, 
4-2,  and  4-3,  It  appears  that  significant  advantage  could  be  gained  from 
establishing  site  classification  criteria.  For  example.  Table  4-1  Indicates 
reasonable  distances  for  EPZ's  for  the  various  facility  classes. 
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FIGURE  4-2 

POTENTIAL  RADIOLOGICAL  RISK  FROM  ACCIDENTS  AT  CLASS  II 
NUCLEAR  WEAPONS  CAPABLE  FIXED  FACILITIES 
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FIGURE  4-3 

POTENTIAL  RADIOLOGICAL  RISK  FROM  ACCIDENTS  AT  CLASS  III 
NUCLEAR  WEAPONS  CAPABLE  FIXED  FACILITIES 


Table  4-1 


EPZ  Distances  for  Nuclear  Weapons  Capable  Fixed  Facilities 


Site  Classification  ( Km) _ (Miles) 


Class 

I 

10 

6 

Class 

II 

2 

1 

Class 

III 

<  1 

- 

Class  III  facilities  which  show  an  estimated  EPA  distance  of  less  than  1 
km  could  likely  contain  the  entire  EPZ  area  within  the  designated  boundaries 
of  the  facility.  This  would  also  probably  be  the  case  with  several  Class  II 
facilities.  Significant  savings  In  planning  efforts  could  be  realized  as 
compared  to  that  fur  applying  a  single  generic  criteria.  Determination  of 
classification  for  Individual  facilities  would  require  assessment  on  a  site- 
specific  basis. 

4.6  References 


1)  Cohen,  J.  et  al,  "Development  of  a  Technical  Basis  for  Determination  of 
Emergency  Planning  Zones  at  Department  of  Defense  Nuclear  Weapons 
Capable  Fixed  Facilities,"  SAI/PL-83-3,  1983. 

2)  NUREG-0396,  EPA  520/1-78-016,  "Planning  Basis  for  the  Development  of 
State  and  Local  Government  Radiological  Emergency  Response  Plans  In 
Support  of  Light  Water  Nuclear  Power  Plants,"  December  1978. 

3)  Church,  H.  W.,  "Cloud  Rise  From  High-Explosives  Detonations,"  SC-RR-68- 
903,  May  1969. 

4)  Slade,  D.  H.,  Editor,  Meteorology  and  Atomic  Energy  -  1968,  U.S.  Atomic 
Energy  Commission,  Office  of  Information  Services,  July  1968. 


i- 

/ 


59 


5) 


Sagendorf,  J.  R.,  and  John  T.  Gall,  "XOQDOQ  Radiological  Assessment 
Code,  Meteorological  Evaluation  of  Routine  Effluent  Releases  at  Nuclear 
Power  Stations,”  Oak  Ridge  National  Laboratory,  RSIC  Computer  Code 
Collection,  Document  CCC-316. 

6)  Snyder,  W.  S.  et  al.  Report  of  the  Task  Group  on  Reference  Man. 
International  Commission  In  Radiological  Protection,  Number  23, 

Pergamon  Press,  October  1974. 

♦ 

7)  "Limits  for  Intakes  of  Radionuclides  by  Workers,"  Annals  of  the  ICRP. 
ICRP  Publication  30,  Part  1,  Volume  2,  Number  3/4,  Pergamon -Press, 
1979. 


SECTION  5 


ASSESSMENT 


Nuclear  Weapons  Capable  Fixed  Facilities.  In  previous  work,  a  single 
generic  EPZ  was  calculated  for  all  such  facilities.  However,  It  was 
apparent  that  differences  between  Individual  facilities  (e.g.,  the  nature  of 
activities  and  resultant  accident  potential,  onsite  plutonium  inventories, 
etc.)  would  make  the  generic  EPZ  overly  restrictive  In  the  majority  of  cases 
and  perhaps  too  lenient  for  some.  To  minimize  problems  of  this  type,  a 
system  for  classifying  facilities  according  to  their  potential  risk  was 
developed.  Subsequently,  EPZ's  for  each  class  were  estimated. 

For  these  risk  evaluations,  the  methods  of  probabilistic  risk 
assessment  were  applied.  The  probability  of  potential  accidents  as  well  as 
the  resulting  consequences  were  considered.  Although  no  definitive  guidance 
is  available  for  specifying  the  degree  of  risk  necessary  for  Inclusion  of  an 
area  within  the  EPZ,  we  applied  the  Implicit  approach  In  NUREG-0396  for 
determination  of  EPZ's  for  nuclear  power  plants.  Philosophically,  It  is 
assumed  that  the  degree  of  risk  at  the  perimeter  of  a  nuclear  weapon 
facility  EPZ  should  be  commensurate  with  that  at  the  nuclear  power  plant  EPZ 
boundary.  From  this  assessment  It  was  determined  that: 

Class  I  Facilities  are  those  with  the  greatest  risk  levels 
comprising  such  sites  as  B-52  bomber  bases  and  various  naval  staging 
facilities.  These  facilities  could  have  an  EPZ  distance  of  up  to  6 
miles. 

Class  II  Facilities  are  those  with  an  Intermediate  risk  level  such 
as  missile  sites  would  have  an  EPZ  of  about <vl  mile. 

Class  III  Facilities  are  low  risk  (e.g.,  storage  facilities 
Involving  no  significant  maintenance  and  transport).  Such 
facll  itles  would  likely  not  need  an  EPZ  since  the  distance  to  the 
EPZ  perimeter  may  fall  within  the  site  boundary. 


/ 


5.1  Overview 


In  this  report  we  have  estimated  EPA  distances  for  three  classes  of  DoD 
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5.2  Sensitivity 

The  results  presented  here  are  sensltlvle  to  some  extent  to  the 
analysis  methods  and  assumptions  that  Mere  used.  Although  changes  In  any 
one  of  several  factors  could  Influence  the  final  results,  only  changes  In 
the  probabll  Itles  of  the  Initiating  events,  such  as  major  alert  aircraft 
fires  on  plane  crashes  would  have  a  major  impact  on  the  resulting  EPZ's. 
The  more  significant  factors  are  the: 

io  Initiating  event  probabilities, 

o  number  of  weapons  likely  to  detonate, 
o  release  fraction, 
o  particle  size  distribution, 
o  cloud  heights, 
o  meteorological  assumptions, 

o  dispersion  analysis  and  consequence  assessment,  and 
o  risk  comparison  with  nuclear  power  plants. 

PP  The  uncertainty  In  the  Initiating  event  probabilities  is  expected  to 
dominate  the  overall  uncertainty  in  the  risk  calculations.  Most  of  the 
probabilities  are  expected  to  be  somewhat  conservative.  Because  of  the 
limited  nature  of  this  analysis,  we  had  to  depend  on  different  sets  of  risk 
analyses  which  used  differing  assumptions.  In  certain  cases,  reliance  was 
placed  on  limited  and  sometimes  only  slightly  relevant  accident  statistics. 
Thus,  we  strongly  suspect  that  If  a  uniform  set  of  assumptions  were  used 
across  the  board,  the  absolute  (and  perhaps  relative)  risk  ranking  of  the 
various  operations  would  differ.  Because  of  the  special  safety  precautions 
taken  with  nuclear  weapons,  we  expect  the  absol ute  probabi  1  Ity  of  weapon 
threatening  Initiating  events  to  be  lower  than  the  estimates  used  In  this 
report.  Although  the  degree  of  credit  Is  difficult  to  estimate,  and 
probably  varies  considerably  from  operation  to  operation.  It  could  be 
significant.  It  Is  reasonable  to  assume  that  detailed  risk  assessments 
might  result  In  risk  estimates  different  from  those  presented  In  this  study. 
The  specific  Impact  on  EPZ  determination  would  depend  on  the  accident 
sequence  considered.  However,  In  some  cases,  the  reduction  could  be 
substantial . 
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Another  factor  that  could  Impact  the  EPZ  calculations  Is  the  assumed 
number  of  weapons  likely  to  undergo  high-order  detonation.  This  study 
assumes  that  a  random  mix  of  weapons,  likely  to  be  associated  with  a 
particular  type  of  accident  situation  is  Involved.  In  some  cases,  such  as 
their  storage  or  maintenance  operations,  the  weapons  Involved  could  very  In 
vulnerability  to  the  particular  Initiating  event.  Thus,  potential  releases 
could  be  significantly  more  than  estimated,  or  no  release  might  occur.  The 
assumed  probabll  Ity  that  a  weapon  might  undergo  high-order  detonation  Is 
based  on  ongoing  Sandla  studies  and  Is  thought  to  be  reasonable,  but 
conservative. 

The  fraction  of  plutonium  aerosolized  was  assumed  to  be  100  percent  for 
all  weapons  undergoing  high-order  detonation.  This  Is  certainly 
conservative  based  on  weapons  accident  experience.  The  actual  release 
fraction  could  easily  be  10  percent  or  less  If  the  high  explosive  burned 
before  detonation.  A  release  fraction  of  10  percent  would  significantly 
reduce  the  estimated  EPZ. 


The  amount  of  plutonium  in  weapons  available  for  release  is  also  a 
factor  that  could  impact  the  consequences  of  an  accident. 


Another  factor  that  Impacts  the  consequence  assessment  Is  the  assumed 
particle  size  distribution.  The  assumption  that  20  percent  of  the 
aerosolized  plutonium  Is  respirable  Is  thought  to  be  an  upper  limit  and 
hence  conservative.  There  Is  a  reasonable  probability  that  considerably 
less  plutonium  would  be  In  the  respirable  range,  perhaps  an  order  of 
magnitude  less. 


The  EPZ  calculations  are  clearly  sensitive  to  the  cloud  height 
assumptions.  Higher  clouds  reduce  maximum  Individual  doses  because  of  the 


greater  atmospheric  dilution.  The  overall  sensitivity  of  the  results  to 
cloud  height  assumptions  are  discussed  In  Section  4.2. 

The  meteorological  assumptions  for  this  generic  study  were  based  on  an 
average  of  several  flat  terrain  sites.  A  specific  site  might  have 
considerably  different  meteorological  conditions  and  hilly  terrain.  This 
would  significantly  Impact  the  risk  assessment  and  EPZ  determination  for  a 
specific  site. 

The  dispersion  analysis  and  consequence  assessment  were  performed  using 
standard,  widely-accepted  computer  codes.  It  Is  unlikely  that  the 
application  of  other  codes  would  yield  significantly  more  reliable  results. 

5.3  Conclusions 

Based  on  the  assessments  In  this  study,  the  following  conclusions  can  be 
drawn : 


HI  5.3.1  The  risk  based  classification  of  DoD  nuclear  weapons  capable 
fixed  facilities  provides  significant  advantages  over  the  use  of  a  single 
generic  assessment  for  determining  EPZ’s. 


5.3.2  To  assure  proper  assessment,  site  specific  evaluations  based  on 
local  meteorology,  operations  and  inventories  should  be  performed. 

5.3.3  To  gain  confidence  in  the  safety  evaluation  process,  a  detailed 
probabilistic  risk  assessment  would  be  desirable.  Such  an  assessment  could 
Identify  possible  areas  of  weakness  in  site  safety  programs. 

5.3.4  Although  generic  assessments  such  as  performed  In  this  study  may 
be  considered  adequate  for  estimating  EPZ's,  they  should  not  be  applied  to 
nuclear  weapon  safety  In  general  or  to  specific  operations. 
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The  comments  presented  below  are  offered  to  make  the 
report  technically  stronger?  and,  in  some  cases, 
clearer,  so  that  future  decisions  can  be  made  on  the 
best  available  data. 

General  Comments 

The  document,  in  its  unclassified  form,  assumes  that  the 
reader  is  exceptionally  familiar  with  the  broad  range  of 
included  subject  matter;  and  the  Committee  feels  that 
some,  who  may  have  to  act  on  the  report,  would  be  aided 
by  explicit  statements  of  the  assumptions  used  in  each 
of  the  major  sections.  Different  technical  assumptions 
would  lead  to  different  conclusions. 

The  Committee  noted  that  there  are  instances  in  which 
hazardous  materials,  other  than  those  which  are 
radioactive,  may  be  involved  in  a  nuclear  accident;  and, 
this  should  b<  pointed  out  clearly.  In  fact,  some  of 
these  materials  may  require  an  EP2  of  comparable  in 
ext  er'i,  if  equivalent  population  protection  is  to  be 
provided . 

Source  Term  Considerations 

The  accident  radioactive  source  term  for  nuclear 
explosives  is  fixed  by  design;  however,  the  estimates  of 
the  fraction  of  plutonium  released  in  an  accident  is 
derived  from  two  tests  in  the  Roller  Coaster  Nuclear 
Test  series  -  Double  Tracks  and  Clean  Slate  1.  These 
tests  were  conducted  using  the  best  technology  of  the 
day;  however,  there  are  more  recent  data  available  which 
should  prove  useful  in  current  accident  analysis.  For 
example,  data  for  a  number  of  plutonijm  burning 
experiments  show  that  — ’1%  of  the  particles  released  is 
in  the  respirable  range  vs.  the  2C«  derived  from  the 
Roller  Coaster  data.  The  impact  of  these  later  data, 
coupled  with  an  ICRP  dose  model,  can  reduce  the  extent 
of  an  EPZ. 

A  review  of  the  information  from  which  the  probability 
of  release  vs.  mass  of  "respirable"  plutonium  released, 
shows  that  the  curve  in  the  report  (Figure  5-1)  is 
strongly  weighted  by  the  very  low  probability,  high 
inventory  sites.  The  curve  completely  encompasses  the 
upper  bound  of  all  predicted  releases.  Since  this 
figure  is  a  composite  of  many  individual  site  specific 
accident  probability  curves  and  represents  an  upper 
bound,  it  can  be  misinterpreted  easily,  and  words  of 
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caution  on  its  use  is  warranted.  The  figure  (5-1), 
alone,  does  not  depict  the  real  situation  which  must  be 
dealt  with.  It  is  absolutely  necessary  to  use  the 
classified  document  to  ascertain  the  full  impact  of  the 
basic  data. 

The  corresponding  graph  (Figure  5-2),  for  cloud  rise, 
did  not  have  similar  supporting  information,  as  did 
Figure  5-1,  to  justify  its  shape.  The  Committee 
recommends  that  a  graph  of  the  results  of  Church's 
equation,  (Page  5-11),  be  included,  along  with  another 
graph  of  cloud  height  vs.  fuel  content  (either  in 
calories  or  jet  fuel  equivalent).  Coupling  these  two 
new  graphs  should  produce  the  graph  presented  in  Figure 
5-2.  The  depicted  shape  of  Figure  5-2  is  intuitively 
correct,  but  its  derivation  is  unclear  from  the  data 
reviewed;  another  curve  should  be  considered  which 
relates  cloud  height  as  a  function  of  respirable  source 
term. 


Meteoroloc 


The  use  of  national  average  meteorology  is  necessary  in 
a  generic  study  such  as  the  one  reviewed,  but  the 
Committee  cannot  neglect  pointing  out  the  absolute 
necessity  of  using  local  data,  such  as  prevailing  winds, 
in  planning  specific  EP2's.  The  significance  of 
secondary  exposure  from  resuspension  and  weathering  of 
deposited  material  will  vary  with  the  local  climate  and 
ground  cover  and  the  SAI  report's  use  of  Nevada’s  Test 
Site  resuspension  is  conservative  relative  to  most  of 
CONUS.  Transport  values  should  be  those  characteristic 
of  local  sites.  Because  of  the  undue  attention 
resuspension  attracts,  any  area  contaminated  from  an 
accident  will  be  used  to  determine  local  resuspension 
values  for  a  final  assessment  of  long  term  dose.  This 
assessment  of  secondary  exposure  can  be  evaluated  on  a 
case-by-case  basis  in  the  area  affected  by  the  accident. 
The  EPA  "screening  level  of  0.2.uCi/m  "  was  developed  to 
eliminate  unnecessary  measurements  needed  to  demonstrate 
that  basic  radiological  health  protection  guides  were 
met.  The  limit  should  not  be  given  too  much  weight  in 
the  planning  activity. 


Public  Dose 

The  report  used  the  most  recent  ICRP  recommendations, 
( ICRP-26 ) ,  regarding  the  conversion  of  plutonium 
quantity  released  air  to  dose  to  individuals.  The  use 
of  effective  dose  equivalent  as  suggested  by  ICRP  is  an 
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acceptable  method  for  normalizing  organ  risks  (lung, 
bone  and  liver)  to  whole  body  risks.  However,  a 
comparison  of  dose  to  persons  derived  from  the  NUREG 
0396  document  is  misleading  if  the  differences  are  not 
fully  recognized.  EPA's  informal  "PAG's"  are  not 
directly  applicable  to  the  weapons  situation  since  the 
source  terms  used  in  their  development  is  quite 
different.  One  can  calculate  specific  health  effects 
from  the  doses  anticipated  in  the  reactor  study  and  make 
a  comparison  of  specific  health  effects  from  plutonium. 
In  the  severe  reactor  accident  case,  accute  effects  are 
likely  to  be  seen  promptly,  while  any  effects  from 
plutonium  exposure  are  likely  to  be  seen  in  thirty  to 
forty  years.  If  this  comparison  is  to  be  made,  "words 
of  caution"  should  be  noted  in  the  SAI  report. 

The  probabilistic  risk  assessment  puts  the  technical 
information  in  perspective  for  decision  makers  and  the 
point  of  selecting  an  EPZ  will  be  based  on  both 
technical  and  political  considerations.  The  values 
suggested  in  the  report  lie  in  the  three  to  ten 
kilometer  range  for  a  one  in  one-million  chance  of 
receiving  a  significant  plutonium  dose.  An  EPZ  limit 
greater  than  10  kilometers  begins  to  become  unrealistic 
and  unmanageable.  A  lot  of  planning  for  events  with  an 
occurrence  eaual  to  or  less  than  one  in  ten-million  only 
diverts  precious  resources  from  higher  probability 
events  which  require  attention. 


Summary 

The  conclusions  of  the  report  appear  to  be  valid;  and 
the  above  comments,  if  incorporated,  would  increase  the 
strength  of  the  report. 
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The  purpose  of  this  dooument  is  to  provide  guidance  for  the  development 
of  radiological  emergency  plana  to  Improve  emergency  preparedness  around 
Department  of  Defense  (DOD)  and  Department  of  Energy  (DOE)  facilities. 
The  objective  is  to  have  plans  which  will  integrate  the  response 
of  the  facilities,  the  State  and  the  oontlguoua  local  governments 
in  the  event  of  a  radiological  accident  to  assure  the  protection  of 
the  health  and  safety  of  the  public.  This  guidance  is  the  product 
of  Joint  DOD/DO£/Federal  Emergency  Management  Agency  (FEMA)  effort 
to  coordinate  the  work  of  Federal  agencies  engaged  in  radiological 
emergency  preparedness.  It  is  Intended  to  be  used  also  by  reviewers 
in  determining  the  adequacy  of  State  and  local  emergency  plans  end 
preparedness  for  the  off-site  areas  around  DOD/DOE  facilities. 

This  planning  document  closely  follows  the  format  used  by  FEMA  in 
its  FEMA-REP-5,  "Guidance  for  Developing  State  and  Local  Radiological 
Emergency  Response  Flans  and  Preparedness  for  Transportation  Accidents" 
Issued  in  March  1983*  This  format  has  been  adopted  for  planning  for 
DOD/DOE  facilities  for  two  reasons:  (1)  it  has  been  proven  practicable 
for  radiological  emergency  planning  in  the  predecessor  document;  and 
(2)  it  was  felt  that  use  of  a  format  with  which  the  States  and  local 
governments  are  already  familiar  would  be  less  of  a  burden  than  a  format 
different  than  FEMA-REP-5. 

However,  as  noted  in  Section  I,  there  are  differences  between 
radiological  emergency  planning  for  transportation  accidents  and  DOD/DOE 
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fixed  facilities.  Thasa  differences  Involve  alt eras tires  in  the 
protective  Measures  to  be  taken  as  well  as  the  respective  response  roles 
of  the  SOD/POE  facilities  and  the  State  and  local  governaents. 


Departaent  of  Defense 


Department  of  Energy 


Federal  ftnergency  Management  Agency 
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1.  Purpose 

The  purpose  of  this  document  Is  to  provide  s  common  reference,  end 
guidance  source  for: 

1 .  State  and  local  governments  in  the  development  of  radiological 
emergency  response  plans  in  support  of  DOD/DOE  facilities. 

2.  Federal  Urgency  Management  Agency  (FEMA),  DOD,  DOE,  and  other 
Federal  agency  personnel  engaged  in  the  review  of  state  ard 
local  government  and  facility  plans  and  preparedness. 

3.  All  participating  DOD,  DOE,  and  Federal  agencies  engaged  in  the 
development  of  the  national  Radiological  ffeergenoy  Preparedness 
Plan. 

This  document  is  Intended  to  provide  general  radiological  emergency 
planning  guidance,  identify  the  principal  elements  to  be  oonsldered 
in  preparing  for-  and  responding  to-radlologieal  emergencies,  and  to 
provide  a  oomaon  basis  for  the  review  and  evaluation  of  response  plans 
and  preparedness  measures. 


This  document  vu  prepared  by  DOD,  DOE,  and  FEMA  In  a  ooablnad  affort 
to  carry  cut  thalr  respective  functions:  DOD  and  DOE  with  their 

responsibilities  for  nuclear  and  radioactive  material  facilities,  and 
FEMA  as  the  lead  agency  responsible  for  coordinating  off-site  Federal 
response  to  radiological  emergencies  (Ex-Ord  11240,  July  20,  1979). 

The  DOD,  DOE,  and  FQiA  have  prepared  this  guidance  in  accordance  with 
the  Atomic  Energy  Act  of  1954,  as  amended,  Executive  Order  11248  of 
July  20,  1979*  the  President’s  Statement  of  December  7»  1979.  with  the 
acoompanylng  fact  sheet,  44  CFB  Fart  351,  and  the  January  8,  1982, 
agreement  between  FEMA,  the  DOD  and  DOE  defining  the  terms  of  their 
responsibilities  In  planning  for  and  responding  to  nuclear  weapons 
accidents.  The  responsibilities  derived  from  these  documents  Include 
development  and  promulgation  of  guidance  to  facilities  and  to  state  and 
local  governments,  In  cooperation  with  other  Federal  agencies,  for  the 
preparation  of  emergency  response  plans. 

The  guidance  provided  in  this  document  Is  not  Intended  to  obviate 
the  need  for  existing  emergency  preparedness  facilities,  procedures 
and  equipment.  Rather,  It  is  Intended  to  be  utilized  as  s  guide 
for  reviewing  end,  where  appropriate,  revising  existing  radiological 
emergency  response  plans  and  preparedness. 

Vhen  the  DOD,  DOE,  and  FEMA  developed  this  guldsnce  document,  the 
general  acceptance  of  FEMA-REP-5  for  transportation  accidents  resulted 
In  the  adoption  of  a  similar  format. 


The  focus  of  this  document  Is  tbs  development  of  plans  and  praparodnsss 
for  posslbls  off-sits  radiological  oonssquonoss  of  an  aooldsnt  occurring 
at  a  POD  or  POE  facility  with  the  dlsseainatlon  of  radioactive 
oontaalnants  Into  the  surrounding  area.  However,  such  of  the  guidance 
is  directly  applicable  to  accidents  Involving  the  release  of  other 
hazardous  materials. 

This  document  provides  general  Information  regarding  potential 
radiological  accidents  that  might  impact  public  health  and  safety  near 
POD  and  DOE  facilities.  The  nature  of  the  various  POD  and  DOE 
facilities  with  respect  to  the  type  of  facility,  operational  activities, 
mission/programinative  objectives,  siting,  and  accident  potential  Is 
unique.  Accordingly,  the  planning  guidance  contained  herein  Is 
presented  In  a  format  that  can  be  readily  adapted  and  applied  on  a  site- 
specific  basis. 

DOD/DOE  facilities,  cognizant  Federal  agencies,  as  well  as  state 
and  local  governments  should  consider  the  guidance  presented  In  this 
docuaent  when  developing,  updating  and  reviewing  radiological  emergency 
response  plans  and  preparedness  aeasures.  However,  it  should  be  noted 
that  utilization  of  this  guidance  Is  voluntary  and  does  not  represent 
a  regulatory  requirement. 

Section  III  of  this  docuaent  presents  15  planning  objectives  and 
associated  guidance.  To  assist  state  and  local  goveraaents  In 
Identifying  potential  Federal  and  other  types  of  assistance,  a  brief 
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dlaouasion  of  ouob  aaalatanea  and  a  listing  of  Fadaral 
oontacta  (Appandiac  6)  art  also  lsdudad. 
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ZZ.  PLAHHQ  BASIS 
A.  Background 

the  overall  objective  of  emergency  response  plans  is  to  provide  guidance 
for  the  protection  of  the  health  and  safety  of  the  public.  Zn  the 
oontext  of  a  radiological  accident  at  a  DOD  or  DOE  facility,  this 
objective  translates  Into  developing  procedures  that  will  reduce  hamful 
radioactive  contaminant  doses  to  the  public. 

Invariably,  a  radiological  emergency  will  Involve  a  high  level  of 
uncertainty  and  public  apprehension.  Due  to  the  general  lack  of 
understanding  about  the  nature  of  any  radiological  accident,  there 
Is  also  a  tendency  to  sensationalize  even  the  most  minor  incident. 
However,  an  understanding  of  the  nature  of  radiological  materials  and 
the  principles  Involved  In  reducing  their  adverse  effects  considerably 
facilitates  the  planning  process. 

Because  each  accident  oould  have  different  oonsequences ,  both  In  nature 
and  degree,  no  alngle  accident  sequence  can  be  Identified  and  evaluated 
for  planning  purposes.  Accordingly,  the  accident  characteristics 
described  in  this  section  and  the  planning  objectives  delineated  In 
Section  111  were  developed  based  on  a  knowledge  of  the  potential 
oonsequences  of  a  spectrum  of  Occidents,  snd  a  balance  between  those 
actions  which  require  advanced  preparation  and  those  which  oan  be 
Improvised  at  the  time  of  an  emergency. 
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1.  Aoeident  Characteristics 

The  consequences  associated  with  any  accident  involving  tbs  ralaase  of 
radioactive  mats  rial  a  depend  on  various  factors,  soae  of  vhloh  are: 

t.  Severity  of  accident  foroes  (crushing,  fire  and  impact); 

2.  Aoeident  location  (rural,  suburban  and  urban); 

3.  (feantlty  and  type  of  Material  involved  (radionuclides, 
chemical  and  physical  characteristics) ; 

4.  If  releases  occur,  the  fraction  of  Material  released; 

5.  Meteorological  conditions  at  the  site; 

6.  Tine  required  for  emergency  response  personnel  to  reach 
the  site  and  to  diminish  the  oonsequences;  and 

7.  The  presence  or  possibility  of  a  fire  or  explosion  which 
may  act  as  a  dispersing  Mechanism. 

Information  concerning  each  of  these  factors  Is  Important  In  assessing 
an  accident  and  Implementing  a  timely-effective  response. 

A  lcnovldege  of  the  kinds  of  radioactive  Materials  potentially 
released  Is  necessary  to  establish  the  characteristics  of  Monitoring 
instrumentation,  to  develop  tools  for  estimating  projected  doses,  and 
to  identify  the  Most  probable  exposure  pathways. 

The  Meteorological  conditions  prevailing  at  the  time  and  immediately 
following  the  accident  will  determine  the/pattern  of  the  contaminant 


dispersal.  The  radioactive  sat trial  would  wove  downwind  and  disperse 
in  a  abort  tins,  contaminating  the  nearby  area.  Zt  is  necessary  that 
timely  actions  be  taken  by  SOD,  DOE,  civil  authorities,  and  the  general 
public  to  minimise  the  effects  of  cloud  passage,  surface  contamination 
or  subsequent  resuspension  of  oontsnlnants  by  either  wind  action  or 
movement  of  personnel  and  vehicles. 

The  need  to  specify  the  potfntlal  exposure  pathways  is  evident.  The 
location  of  the  population  for  whoa  protective  measures  may  be  needed, 
responsible  authorities  who  would  oarry  out  protective  actions,  and  the 
means  of  communication  to  these  authorities  and  to  the  population  are 
all  dependent  on  the  unique  characteristics  of  the  particular  accident 
and  the  affected  area. 

To  ensure  appropriate  interaction  and  understanding  between  Federal, 
state,  and  local  emergency  management  officials,  DOD  and  DOE  have 
adopted  the  terminology  most  oommonly  and  currently  used  in  state  and 
local  emergency  response  plans.  These  are  the  plume  exposure  pathway 
and  the  Ingestion  exposure  pathway. 

1 .  Plume  Exposure  Pathway:  The  principal  exposure  sources 
from  this  pathway  are  exposure  to  baxsrdoua  material 
from  the  plume  and  from  deposited  material;  and 
inhalation  exposure  from  the  passing  material.  For  the 
plume  exposure  pathway,  shelter  and/or  evacuation  would 
likely  be  the  principal  i»ediate  protective  actions 
to  be  recommended  for  personnel  with  shelter  being  the 
preferred  ectlon. 
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.  Ingestion  gxpflgurt  P*th«»T;  Tbs  principal  exposure  from 
this  pathway  would  ba  from  Ingestion  of  oontaalnated 
water  or  food  stuffs.  For  the  Ingestion  exposure 
pathway,  the  planning  effort  Involves  the  Identification 
of  aajor  exposure  pathways  froe  oontanlnated  food  and 
water  and  the  associated  oontrol  and  Interdiction  points 
and  methods.  The  Ingestion  pathway  exposures,  In 
general,  would  represent  a  longer  tern  problem,  although 
«ome  early  protective  actions  to  nlnlnlze  subsequent 
oontanlnatlon  of  food  stuff  should  be  initiated. 


As  soon  after  the  accident  as  feasible,  It  will  be  necessary  to  no  cl  tor 
the  surrounding  area  with  Instrunents  to  ascertain  the  extent  and 
intensity  of  the  radioactivity.  It  will  also  be  necessary  to  nonltor 
people  who  nay  have  been  exposed  during  the  accident,  subsequent  cloud 
passage,  from  surface  contamination  or  during  post-accident  reentry  Into 
the  area.  Initially,  the  DOD  or  DOE  way  have  the  only  Instruments  at 
the  scene  and  nay  be  required  to  perforn  bo nit or leg  of  all  personnel. 


Responsibility  for  off-slte  area  aonltoring  will  shift  to  state 
radiation  oontrol  personnel  or,  If  requested,  to  DOE  emergency  response 
teas  personnel,  as  they  arrive.  Persons  who  may  have  been  present  at 
the  accident  site  or  In  known  oontaalnated  areas  Bust  be  Identified 
and  screened  so  that  those  who  are  oontaalnated  can  be  deoontaalnated, 
given  bloassays,  and  receive  appropriate  aedleal  treatment.  It  oan  be 
anticipated  that  personnel  outside  the  accident  areas  will  request  tests 
to  ensure  that  they  were  not  oontaalnated  by  the  accident. 
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population.  Iba  next  atap  would  ba  to  aereen  that  portion  of  the 
population  which  way  have  baan  initially  alar  tod  but  aubsequently 
determined  not  to  have  boon  exposed.  Thla  atap  la  intaadad  to  dlapel 
public  faara  and  oonoarna  rathar  than  to  aupport  a  tochnloally  baaad 
naad;  nevertheless,  It  aay  prov  ,  a  vary  laportant  aapact  of  raaponae 
to  an  acddant  Involving  an  off-slte  ralaaaa  of  oontaalnatlon. 

C.  Organizational  laaponai bill tlaa 

The  planning  objectives  dallnaatad  In  thla  docuaent  laply  that  autually 
aupportive  aaergency  planning  and  praparadnaaaa  arrangaaanta  naad  to  be 
developed  by  several  levels  of  governaent:  DOD,  DOE,  other  Federal 
agencies,  and  state  and  local  governaents. 

It  Is  anticipated  that  existing  DOD  and  DOE  facility  plans  will  be 
expanded  In  accordance  with  the  guidance  provided  In  this  docuaent  and 
will  be  coordinated  with  the  off-site  state  and  local  jurisdictions. 

States  that  have  radiological  aaergency  plans  for  ooaaerclal  nuclear 
reactors  and/or  transportation  accidents  will  be  able  to  adapt  those 
plans  for  DOD  and  DOE  facilities.  This  should  ease  the  burden  as  well 
as  reduce  the  cost  of  writing  additional  plans,  however,  even  In  those 
states  which  presently  have  nuclear  power  plant  radiologloal  aaergency 
plans,  the  location  of  DOD/DOE  facilities  aay  be  different  than  the 
power  reactors,  requiring  the  development  of  additional  plans. 

The  Initial  response  to  a  radiological  accident  would  be  Bade  by  the 
facility  and  the  local  governaent  where  the  accident  has  occurred. 


Support  from  Federal  and  state  response  agencies  will  follow.  Instead 
of  the  facility,  a  tat*  and  local  government  aacb  sharing  oqually  Id  th* 
raaponac,  th*  planning  ahould  emphasis*  th*  major  rol*a  of  th*  facility 
and  local  government.  This  do*a  not  dial nl ah  th*  algnlf leant  rol*  of 
the  atat*  In  utilizing  Ita  r*aouro*a  to  lap  dot*  th*  preparedness  of 
local  governments  to  a**t  auch  oontlng*noi*a.  Ibis  would  especially  be 
true  In  rural  areaa  where  the  local  government  nay  lack  resources. 

It  Is  *apbaslz*d  that  such  attention  needs  to  be  oentered  on  the 
development  of  the  local  governments *  plana  to  assure  proper  integration 
with  the  facility.  Each  plan  ahould  be  tailored  to  Its  respective 
geographical  area,  which  will  wary  according  to  the  local  conditions. 
The  area  may  be  oontalned  In  a  single  or  several  Jurisdictions.  In 
situations  where  the  local  governments  already  have  established  an 
agency  to  perform  multl-Jurisdictional  emergency  planning,  it  would  be 
an  advantage  to  Include  DOD/DOE  facility  radiological  accident  planning 
as  part  of  Its  responsibilities.  If  the  area  Involves  more  than  a 
single  state,  the  states  ahould  cooperatively  develop  plans  to  assure 
response  consistent  with  each  other. 

The  choice  of  the  particular  unit  of  local  government  that  should 
develop  plans  for  potential  radiological  accidents  at  DOD/DOE  facilities 
will  be  left  to  each  of  the  states  Involved  In  such  planning.  It 
Is  anticipated,  however,  that  as  In  th*  planning  for  commercial  power 
reactors,  oountles  will  eontlnue  to  be  the  predominant  unit,  except 
for  the  New  England  section  where  towns  are  the  unit  of  local 
government.  Counties  In  general  offer  an  advantage  for  radiological 
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emergency  planning  where  the  geographical  aoopc  of  an  aocidant  aay 
axtand  orer  a  larger  area.  Xn  many  oo unties  which  hare  developed  plans 
for  the  nuclear  power  reactors,  the  Municipal  and  village  governments 
have  prepared  plana  compatible  with  and  as  parts  rf  their  oounty 
plan.  They  thus  contribute  additional  resources  to  strengthening  their 
oounty  response  in  the  event  of  an  aoeldent,  and  hy  exercising  their 
initiative,  add  vigor  and  rasponalveness  to  the  oounty' a  effort.  In 
sane  oountles,  because  of  superior  resouroes,  greater  population  or 
leadership,  it  aay  well  be  a  municipality  which  takes  the  lead  role  in 
developing  the  oounty  plan. 

i.  specific  and  flag inaanl  liaaaaalhllllAaa 

Although  the  oognizant  Federal  agency  bears  the  primary  responsibility 
for  assuring  that  radioactive  materials  are  safely  handled,  offsite 
responsibility  for  responding  to  an  accident  generally  falls  to  the 
state  or  local  government,  as  is  the  case  for  any  accident  or  other 
types  of  manmade  and  natural  emergencies.  The  appropriate  agencies 
should,  therefore,  be  prepared  to  respond  to  an  accident  involving 
radioactive  materials. 

a.  State  officials  have  the  responsibility  to  protect 
persons  within  the  State  from  unwarranted  radiation 
exposure  and  should  therefore: 

(1)  Develop  and  distribute  to  appropriate  persons 
a  radiological  eaergency  response  plan  ad- 
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dressing  Federal,  stats,  and  looal  sad  prints 


rsspoDsibilitiss  sad  rssourosa; 

(2)  Designate  sa  emergency  rsdiologioal  rssponss 
tsaa; 

(3)  Coordinate  a  ooeBunloationa  system  of  Federal, 
stats,  sad  loeal  agsnoisa  involved  in 
emergency  rsdiologioal  rssponss; 

(4)  negotiate  agreements  with  contiguous  states 
addressing  responses  to  incidents  in  close 
proximity  to  a  oosaon  border;  and 

(5)  Prepare,  or  assist  in  preparing,  and  distri¬ 
bute  implementing  instructions  and  operational 
procedures  to  be  used  by  State,  looal,  and/or 
other  emergency  response  personnel  in  carrying 
out  their  responsibilities. 

b.  The  local  governsent  should  coordinate  the  development 
of  a  local  emergency  response  plan  oospatlble  with  the 
state  response  plan,  and  should  specify  the  respective 
.  roles  and  responsibilities  of  Federal,  state,  local,  and 
private  organizations.  The  local  governsent,  probably 
its  lav  enforcement  or  fire  servloe  agency,  vlll  most 
likely  be  the  first  off-site  governmental  responder  to 
an  accident,  and  should,  therefore,  be  prepared  to: 
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(1)  Administer  emergency  muutm  to  save  lives 
god  attend  to  tho  lnjurod; 

(2)  Dotormloo  If  radioactive  or  other  hazardous 
materials  are  present  in  the  incident  and 
secure  information  about  these  materials; 

(3)  notify  appropriate  authorities  to  obtain 
radiological  expertise;  and 

(4)  Determine  the  action  required  to  prevent 
further  damage  to  life  or  property. 

2.  Federal  Government 

a.  DOD  and  Federal  Programs 

At  the  Federal  level,  there  are  continuing  efforts  to  ensure  and  improve 
safety  at  DOD  and  DOE  facilities,  as  veil  as  respond  immediately  and 
effectively  to  any  accident  involving  such  a  facility.  DOD  and  DOE 
provide  radiological  emergency  response  training,  instrumentation,  and 
emergency  equipment  to  enable  their  on-alte  personnel  to  respond  quickly 
and  effectively  to  any  emergency  involving  radioactive  materials. 
Detailed  procedures,  describing  actions  to  be  taken  by  site  personnel 
have  been  developed  and  are  regularly  exercised  to  ensure  continuous 
preparedness  for  such  contingencies.  In  the  event  of  an  actual 
ooourrence,  in  addition  to  on-alte  actions,  DOD  and  DOE  have  response 
teams  on  alert  to  provide  additional  assistance  to  their  facility 
personnel.  DOD  and  DOE  facilities  should  develop  and  maintain  a  close 
relationship  with  states  and  local  governments  so  that  the  appropriate 


authorities  are  promptly  notified  of  the  ocourrenoe  and  current  status 
of  an  acoldent. 

the  other  principal  Federal  agencies  tasked  to  provide  support  In  the 
•vent  of  a  radiological  emergency  are:  Department  of  Agriculture  (OSDA), 
Department  of  Comae roe  (DOC) ,  Department  of  Bealth  and  Human  Services 
(BBS),  Department  of  Transportation  (DOT) ,  and  the  environmental 
Protection  Agency  (EPA). 

FEMA  is  responsible  for  the  development  of  the  overall  Federal 
Badlologlcal  Emergency  Beaponse  Plan  which  Includes  the  full  range  of 
Federal  agency  responsibilities  In  the  event  of  an  accident.  FEMA  has 
established  Eeglonal  Assistance  Committees  (RACs)  at  each  of  the  ten 
Regional  Offices,  to  assist  state  and  local  governments  In  developing 
and  evaluating  their  radiological  plans  and  preparedness . 

Additionally,  FEMA  offers  training  in  radiological  accident  response 
procedures  to  Federal,  state  and  looal  government  personnel  at  the 
Rational  Emergency  Training  Center  (HETC)  at  Emoltsburg,  Maryland. 

b.  Federal  Response 

DOE's  current  Radiological  Assistance  Program  (RAP),  the  Federal 
Interagency  Badlologlcal  Assistance  Plan  (IRAP),  other  radiological 
emergency  assistance  plans,  and  DOE's  national  laboratories  capabilities 
as  well  as  those  of  the  EPA  and  BBS  and  other  Federal  oapabillty,  are 
being  Incorporated  In  a  Federal  Radiological  Monitoring  and  Assessment 
Plsn.  Response  plans  should  contain  provisions  for  integration  of  this 
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DOD/DOE  facilities  should  ukt  provisions  for  supplying  lnformstlon 
to  snd  receiving  sdrlsorlss  fros  ths  latlonal  Military  Oosssnd 
Csntsr  (MMCC),  ths  DOE  Bssdqusrtsrs  Emergency  Opsrstlons  Center,  or 
headquarters  opsrstlons  osntsrs.  In  addition,  ths  plsn  should  provide 
for  ooaauni cation  between  state  authorities,  POD/DOE  and  FZM1. 

The  specific  Interrelationships  of  the  Federal  agencies  snd  their  roles 
during  s  nuclear  weapons  accident  are  defined  In  the  DOD  Nuclear  Weapons 
Accident  Response  Procedures  manual  (Reference  D.I.). 

0.  Fora  and  Content  of  Flans 

This  docunent  provides  an  outline  (In  Section  III)  and  sequence 
of  activities  that  pernit  an  effective  and  tlsely  response  by  all 
organizations  Involved.  Bae  of  the  format  contained  In  this  document 
will  ensure  that  all  the  necessary  seasures  are  taken  and  included  In 
the  plan. 

All  plans  should  contain  a  table  of  oontents  and  a  cross  reference 
to  the  guidance  eontalned  In  this  document.  Applicable  supporting  and 
reference  documents  and  tables  may  be  Incorporated  by  reference,  and 
appendices  should  be  used  whenever  necessary.  The  plans  should  be  kept 
as  oonclse  as  possible.  They  should  make  clear  what  is  to  be  done  in 
an  emergency,  how  It  Is  to  be  done,  and  by  whom. 

In  addition  to  addressing  the  substance  of  all  guidance,  the  plans 
should  define  the  facilities  on  a  site-specific  basis  and  each  area  to 
which  the  plana  apply. 

i 
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A  continued  state  of  readiness  oust  bo  aaintalned  bjr  oil  organizations. 
Periodic  reviews  bj  PBU  (for  regions),  the  DOD  ood  DOE  will  examine 
tbo  capability  of  thalr  respective  rosponoo  erfonioatlono  to  laplanent 
various  oa poets  of  the  developed  roaponaa  plana.  This  Bay  Include 
observation  of  exercises  and  drills  by  DOD,  DOE,  FIMA,  and  other  Federal 
agencies  including  those  participating  In  the  lACs. 

Because  of  the  potential  need  to  take  Isedlate  action  off-slte  In 
the  event  of  a  significant  radlologioai  accident,  notifications  to 
appropriate  off-slte  response  organizations  (state  or  states  and  local 
government  organizations)  should  go  directly  fro®  the  facility.  The 
response  organizations  vhioh  receive  these  notifications  should  have  the 
authority  and  capability  to  take  lanedlate  predetermined  actions.  These 
actions  oould  Include  prompt  notification  of  the  public  In  the  off- 
alte  ares,  followed  by  advisories  to  the  public  In  oertaln  areas  to 
stay  Inside  (take  shelter)  or,  If  appropriate,  evacuate  to  predetermined 
location  or  host  areas.  State  agencies,  which  are  likely  to  have 
greater  radioprotective  resources  than  local  agencies,  should  bring 
their  resources  to  bear  and  sake  decisions  with  regard  to  whether  the 
protective  aeasures  are  adequate  for  the  off-alte  situation. 

In  the  longer  tlsefraae,  substantial  Federal  and  private  sector 
organization  resources  should  also  suppleaent  the  initial  response  of 
the  facility. 
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A.  ladfiMBl  tf  laspnms unity  (Orpalutioa  Oeotrol) 

H—U|  ObjMtln 


To  ensure  that  primary  responsibilities  for  emergency  response  by 
appropriate  state  and  local  organisation  hare  been  assigned,  the 
emergency  reaponalbllltlea  of  the  offalte  supporting  organisations  have 
been  apeclfloally  established,  and  each  principal  response  organisation 
bas  adequate  staff  for  tlsely  response  and  augmentation  of  its  initial 
response  on  a  continuous  basis. 

Qmldamoe 

1.  a.  Each  plan  should  identify  the  facility,  state,  local, 

Federal,  and  private  sector  organizations  that  are 
Intended  to  be  part  of  the  overall  planning  and  response. 

b.  Each  plan  should  identify  authority  for  lead  and  support 
responsibilities  for  offsite  emergency  planning  and 
operations.  leferences  rUould  be  made  to  laws,  oodes, 
statutes,  or  acts,  as  appropriate. 

c.  Each  organization  and  suborganization  having  an  opera- 
tlonal  role  should  specify  its  oonoept  of  operations  and 
its  relationship  to  the  total  effort. 

d.  Each  organization  should  identify  a  specific  individual 
by  title  and  their  alternates  who  would  be  in  charge  of 
the  emergency  response. 

e.  Each  organisation  should  provide  for  2 1-hour  per  day 
emergency  response,  Including  24-hour  per  day  manning  of 
ooasunioatlons  links. 

2.  Each  organization  should  specify  the  emergency  response 
functions  and  responsibilities  for  major  elements  and  key 
individuals  by  title,  including  the  following:  Commend 
and  Control,  Alerting  and  lotlfleatlon,  Communications, 

Public  Information,  Accident  Assesnent,  Public  Bealth  and 
Sanitation,  Social  Servloes,  Fireand  leaoue,  Traffic 
Control,  bergency  Medical  Services,  Lav  Enforcement, 
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Transportation,  ProtaetlYS  Besponse  (including  authority 
to  request  Padaral  aaalstanoa  and  to  initiate  other 
protective  actions) ,  and  Badlologloal  Exposure  Control.  The 
description  of  these  functions  should  include  a  clear  and 
ooncise  siaaary  auofa  as  a  table  of  prlaary  and  support 
rasponslbllitiaa . 

3.  Each  plan  Aould  include  written  agrasaants  referring  to 
the  eonoept  of  operations  developed  between  the  DOD/DOE 
facility.  Federal,  state,  and  local  agencies  and  other 
support  organisations  haring  an  aaergenoy  response  role. 
The  agreements  should  identify  the  aaergenoy  aeasurea  to 
be  prorlded  and  the  autually  acceptable  criteria  for  their 
implementation,  and  specify  the  arrangeaenta  for  exchange 
of  Information.  These  agresaents  aay  be  prorlded  in  an 
appendix  to  the  plan,  or  the  plan  Itaelf  aay  oontaln 
descriptions  of  these  Betters  and  a  signature  page  In  the  . 
plan  aay  serve  to  verify  the  agresaents. 

4.  lecb  principal  organisation  should  be  oapable  of  continuous 
(24-bour)  operations  for  a  protracted  period.  The 
individual  in  the  principal  organisation  who  will  be 
responsible  for  assuring  oontlnulty  of  resources  (technical, 
adalnlatratlve,  and  material)  should  be  specified  by  title. 


B.  Oo-Alte  teergency  Organisation 


Planning  Objective 


To  ensure  that  DOD/DOE  facility  responsibilities  for  emergency  nasponse 
are  unambiguously  defined,  adequate  staffing  to  provide  initial  facility 
accident  response  in  key  functional  areas  is  maintained  at  all  tlaes, 
timely  augmentation  of  response  capabilities  is  available,  and  the 
interfaces  anong  various  on-site  response  activities  and  off-site 
support  and  response  activities  are  specified. 


1.  Each  facility  ahould  specify  the  on-site  aaergenoy 
organisation. 

2.  Each  facility  oonaander/aanager  should  designate  an  in¬ 
dividual  as  aaergenoy  coordinator  who  has  the  authority  and 
responsibility  to  immediately  and  unilaterally  initiate  any 
emergency  actions,  including  providing  protective  action 


reooaaendatlons  t-  authorities  responsible  for  implementing 
off-site  eaergenc  muiitm. 

3.  laoh  facility  ah  uld  Identify  a  line  of  auooesalon  for  the 
emergency  coordinator  position. 

4.  lach  facility  should  ostabllah  the  functional  rospo ri¬ 
al  bill  ties  assigned  to  the  eaergency  coordinator  and  should 
clearly  specify  which  responsibilities  may  not  be  delegated 
to  other  elements  of  the  eaergency  organisation. 

5.  lach  facility  should  specify  the  positions  or  title  and 
aajor  tasks  to  be  performed  by  the  persons  to  be  assigned 
to  the  functional  areas  of  eaergenoy  activity.  For 
eaergency  situations,  specific  ssslgnsents  should  be  aade 
for  all  response  aaabers,  both  on-site  and  sway  froa  the 
site. 

6.  Each  faclllt;  should  specify  the  interfaces  between  and 
aaong  the  on-site  functional  areas  of  emergency  activity, 
facility  headquarters  support,  local  servloea  support,  and 
state  and  lojal  governsent  response  organization. 

7.  Each  facll  ty  should  specify  the  oommand/manag ament , 
administrat:  ve,  and  technical  support  personnel  in  the 
following  a'eas: 

a.  Logistics  support  for  eaergency  personnel  (e.g., 
transpor  tatlon,  ooBStunl cations,  temporary  quarters,  food 
and  wat-;r,  sanitary  facilities  In  the  field,  and  special 
equipment  and  supplies  procuraoent) . 

b.  Technical  support  for  planning  and  reentry/recovery 
operations. 

c.  Commarl /management  level  interface  with  governmental 
author ltles . 

d.  Release  of  information  to  news  media  during  an  eaergency 
( ooor dlnated  with  governmental  authorities).  IAV  DOD 
Inst  5230.16,  Joint  DOD/DOE/FEMA  Agreement. 

6.  lach  facility  should  specify  the  organizations  that  say 
be  recuested  to  provide  technical  assistance  to  and 
augmentation  of  the  eaergency  organization. 

9.  lach  facility  should  identify  the  servloea  to  be 
provided  by  local  agencies  for  handling  emergencies  (e.g., 
polio*,  ambulanoe,  aedloal,  hospital,  and  firefighting 
organ;  zatlons  should  be  specified).  The  facility  should 
provl  le  for  transportation  and  treatment  of  on-slte  injured 
personnel  who  aay  also  be  contaminated.  Copies  of 
the  arrangements  and  agreements  reached  with  contractor, 
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private,  and  looal  support  agencies  should  bs  appended 
to  the  plan.  The  agreements  should  delineate  the 
authorities,  res  ponal  bill  ties ,  and  Halts  on  the  notions 
of  the  oontractor,  private  organization,  and  looal  Servians 
support  groups. 


C.  Contiguous  State  sad  Local  Coordlastlan 

flaaalag  Objective 

To  ensure  that  oontlguous  state  sad  looal  political  Jurisdictions  can 
adequately  coordinate  their  capabilities  for  responding  to  a  radioactive 
aaterlal  accident. 


1 .  The  state  and  local  eaergency  response  plans  should 
recognize  that  oertaln  accidents  aay  occur  along  any 
border  with  an  adjacent  state,  or  between  adjacent  local 
government  Jurisdictions  (e.g. ,  oountles). 

2.  The  eaergency  response  plan  should  Identify  the  potential 
Interfaces  that  say  be  called  Into  notion  In  the  event 
of  an  Interstate  or  Intercounty  accident  (e.g. ,  health 
departaents  from  adjacent  states  or  oountles,  sheriffs  and 
fire  departaents  from  adjacent  counties). 

3.  Formal  mutual  aid  agreements  should  be  Bade  between  con¬ 
tiguous  states  and  between  oontlguous  local  Jurisdictions 
within  a  state.  Interstate  agreeaents  should  also  provide 
for  agreements  between  local  Jurisdictions  within  each 
state  that  are  located  on  state  borders. 

4.  The  objectives  of  such  sutual  aid  agreenents  are  to: 

a.  Identify  authority  and  responsibility  for  eaergency 
planning  and  response  for  accidents  occurring  on  or 
near  the  boundaries  of  states  and  localities; 

b.  Identify  each  agency  and  available  resources  of  the 
signatory  parties  available  for  lmpleaentlng  action 
under  the  agreement,  Including  the  role  to  be  played 
by  each  resource; 

c.  Promulgate  appropriate  aechaniams  (e.g. ,  legal  agree¬ 
ments  ,  plans,  and  procedures)  for  administering  tbe 

agreement; 
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d.  Identify  the  noope  of  the  redlologloel  emergency 
eesletenoe  developed  under  the  agreement ,  both 
geographically  and  funetlonelly. 

e.  Identify  uni fora  Protective  Actions  Ouides  (PAO's)  for 
use  In  the  oontlguous  region; 

f.  Clarify  the  legal  and  financial  liability  of  the 

parties  to  the  agreement  and  provide  a  mechanism  to 
Halt  liability  for  all  personnel  who  aay  be  called 

upon  to  provide  assistance  during  any  emergency  within 
the  scope  of  the  agreement; 

g.  Establish  a  systen  of  ooaaualoatlons  between  the 
signatory  parties  to  provide  for  rapid  and  consistent 
alerts  and  responses;  and 

h.  Clarify  the  circumstances  under  which  it  would 

be  called  Into  action,  perhaps  by  specifying  the 
following:  a  alnlaua  distance  to  a  border;  distance 
ooablned  with  meteorological,  geological,  hydrological 
oondltlona;  special  resources  needed  or  available  or 
soae  other  factors  such  as  the  oaergency  response 

triggering  circumstances. 

5.  If  not  already  established,  a  mutual  aid  agreement  may  also 

be  drawn  up  to  respond  to  those  accidents  which  affect 

only  ore  state  or  local  jurisdiction.  Such  an  agreement 

would  enable  the  signatory  parties  to  ooncentrate  their 
expertise,  equipment,  and  funding  In  -Ufferent  areas,  while 
enabling  each  party,  through  the  ast .stance  of  the  others, 
to  dispatch  a  complete  and  all-around  expert  response  teas. 

6.  As  an  outgrowth  of  a  mutual  aid  agreement,  memoranda  of 
understanding  should  be  signed  between  counterpart  agencies 
(e.g.,  the  states'  health  departments,  the  oountles' 
sheriffs  departments).  This  would  ensure  that  the  subunits 
of  a  state  or  local  government  were  fully  sware  of  the 
mutual  aid  agreement  and  their  respective  responsibilities 
under  it. 

V.  A  mutual  assistance  agreement  should  clarify  the  cir¬ 
cumstances  under  which  It  would  be  called  Into  action.  A 
triggering  mechanism  would  depend  on  the  following  factors, 
which  should  be  agreed  upon  In  advance: 

a.  Type  of  problem; 

b.  Type  of  resources  needed; 

t  c.  Where  resources  should  be  delivered;  and 

d.  What  equipment  would  be  available,  for  transfer  between 
governments.  / 


8.  The  autual  aaalatanoa  agreenent  nay  eall  tor  Joint  training 
and  drill  axtrclaaa  between  oontlguous  atataa  and/or  looal 
jurisdictions. 

9.  Ona  of  the  Mans  available  to  atataa  for  ootabllahlng 
■utual  aid  agrecnents  la  through  lntaratata  nuelaar 
ooapaota. 


b.  fcergency  Bqulpnaat,  Faollltlaa  and  Booooroaa 


Planning  Objective 


To  onaura  that  adaquate  anarganoy  aqulpnent  and  facilities  to  support 
the  energsn',y  raaponse  are  provided  and  nalntalnad;  that  arrangaaents 
for  r aquasting  and  effectively  ualng  aaalatanoa  raaouroaa  have  baen 
Made,  and  other  organizations  capable  of  augsenting  the  planned  response 
have  b*  ;n  Identified. 

Onldanoa 

1.  Each  facility  should  establish  an  bergency  Control  Canter 
froai  which  evaluation  and  coordination  of  all  activities 
related  to  an  anergency  are  to  be  oarrlad  out  and  fros 
which  the  facility  should  provide  lnfomation  to  Federal, 
state,  and  local  authorities  responding  to  radiological 
anergencles . 

2.  Each  organization  should  establish  an  aaergency  operations 
center  for  use  In  directing  and  controlling  response 
actions. 

3.  Each  organization  should  provide  for  tlsely  activation  and 
staffing  of  the  facilities  and  centers  described  in  the 
plan. 

4.  Each  facility  should  Identify  s  location  for  an  alternate 
anergency  oontrol  center  which  oould  be  used  if  the  priaary 
center  were  unavailable  for  any  reason. 

5.  Each  facility  should  Identify  and  establish  onsite 
Monitoring  systens  that  are  to  be  used  for  oonduetlng 

assesanent. 

6.  Each  facility  should  Make  provision  to  acquire  data 
from,  cr  for  vergercy  acoeas  to,  eff-slte  Monitoring  and 


analysis  equipment,  Including  laboratory  fisollltlas,  fixed 
or  aobllo. 

7*  Bach  facility  should  provide  meteorologloal  instrumentation 
and  proeoduras  and  provisions  to  obtain  reprasantatlve 
ourrant  meteorologloal  lnforaatlon  froo  other  aouroas. 

6.  Bach  facility  should  provide  for  operations  support, 
Including  respiratory  protection,  protective  clothing, 
portable  lighting,  portable  radiation  sonltorlng  equipment, 
and  oossunl  cations  equlpsent. 

9.  Bach  organisation  should  sake  provisions  to  In¬ 
spect,  Inventory,  and  operationally  check  csergency 
equlpoent/lnstrusents.  Calibration  of  equlpsent  should  be 
at  Intervals  recoasended  by  the  supplier  o'  the  equlpsent. 

10.  Bach  plan  should.  In  an  appendix,  Include  Identification 
of  saergency  kits  by  general  category  (protective 
equlpsent,  oossunl cations  equlpsent,  radiological  monltor- 
lng  equlpsent,  and  csergency  supplies). 

1 1 .  The  Federal  government  salntalns  in-depth  capability 
to  assist  facilities,  states  and  local  governsents 
through  the  Federal  Radiological  Monitoring  and  issesssent 
Flan  (formerly  Radiological  Assistance  Plan  [RAP]  and 
Interagency  Radiological  Assistance  Flan  [IRAP]).  Each 
state  and  facility  should  sake  provisions  for  incorporating 
the  Federal  response  capability  Into  Its  operation  plan, 
including  the  following: 

a.  Specific  persons  by  title  authorized  to  request  Federal 
assistance.  Specific  limitations,  if  any. 

b.  Specific  Federal  resources  expected,  Including  expected 
times  of  arrival  at  alte  of  emergency. 

c.  Specific  facility,  state,  and  local  resources  available 
to  support  the  Federal  response  (e.g. ,  air  field, 
oommand  posts,  telephone  lines,  radio  frequencies,  and 
telecommunications  centers). 

12.  a.  The  state  or  local  authorities  may  dispatch  repre¬ 

sentatives  to  the  facility  oontrol  oenter. 

b.  The  facility  should  prepare  for  the  dispatch  of 
a  representative  to  principal  off-slte  governmental 
emergency  operations  oenter. 

13.  Each  organisation  should  Identify  radiological  laboratories 
and  their  general  oapabilltles  and  expected  availability  to 
provide  radiological  monitoring  and  analyses  servloes  which 
ean  be  used  Is  an  emergency. 


1 
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14.  Bach  organisation  ahould  Identify  organisatlona  or  In¬ 
dia  1  dual  a  which  oan  bo  roll  ad  upon  la  as  eaergenoy  to 
proTldo  assistance.  Such  aaaiatanoo  should  bo  ldontlfiod 
and  aupportod  by  appropriate  lottora  of  agroMant 


B.  ■otlfloatioo  Methods  and  frooadarao 


fl analog  (bjwtlio 

To  onauro  that  proeoduraa  have  boon  ostabllahod  for  aotlfloation  of 
atato  and  local  rosponao  organisations,  by  tho  facility,  and  for 
notification  cf  er urgency  poraonncl  by  all  roaponao  organisatlona; 
initial  and  followup  ooaaagaa  to  rasponae  organisatlona  end  the  public 
arc  sufficient  and  appropriate;  and  oaana  to  provide  early  aotlfloation 
and  clear  instruction  to  the  nearby  populace  have  bean  ostabllahod. 


1 .  Each  organization  ahould  establish  procedures  which 
describe  autually  agreeable  bases  for  aotlfloation  of 
response  organizations  oonsiatent  with  the  oaergency. 
These  procedures  ahould  Include  aeans  for  verification  of 
aessages.  The  specific  details  of  verification  seed  sot 
be  Included  in  the  plan. 

2.  Each  organisation  should  establish  procedures  for  alerting, 
notifying,  and  aobllizlng  oaergency  response  personnel. 

3.  The  facility  ahould  notify  state  and  local  organizations 
of  the  oaergency.  lotlfloatlon  should  oontaln  inforaatlon 
about  the  oaergency,  whether  a  release  has  taken 
place,  potentially  affected  population  areas,  and  whether 
protective  aeasures  a ay  be  necessary. 

4.  Each  facility  should  wake  provisions  for  followup  aessages 
fro®  the  facility  to  off-alts  authorities  which  oontaln  the 
following  inforaatlon  if  it  is  known  and  appropriate: 

a.  Location  of  incident  and  naae  and  telephone  mas  bar  (or 
oonsunlcationa  channel  identification)  of  oaller. 

b.  Date/tlae  of  incident. 


r  Cl*-*  of  acergency. 


d.  Type  of  actual  or  projected  rtliui  (airborne,  surface) 
sad  estimated  duration/ Impact  times. 

o.  latlaato  of  quantity,  type,  and  of  radioactive  aaterlal 
released  or  being  released. 

f.  Meteorological  ooDdltloos  at  appropriate  levels  (vlod 
speed,  direction  [to  and  froa] ,  indicator  of  stability, 
precipitation,  If  any). 

g.  Actual  or  projected  dose  or  exposure  rates  at  site 
boundary;  projected  Integratec  dose  at  site  boundary. 

b.  Projected  dose  or  exposure  rates  and  Integrated  dose 
at  the  projected  peak  and  including  down  wind  area 
affected. 

I.  Batlaate  of  any  surface  radioactive  oontaalnatlon  on* 
site  or  off-site. 

J.  facility  emergency  response  action  underway. 

k.  Recommended  emergency  actions,  Including  protective 
■ensures. 

l.  Request  for  any  needed  on-slte  support  by  off-site 
organizations. 

a.  Prognosis  for  worsening  cr  termination  of  the  event. 

5.  State  and  local  government  organizations  should  establish 
a  system  for  disseminating  to  the  public  appropriate 
Information  contained  in  Initial  and  followup  messages 
received  from  the  facility  Including  the  appropriate 
notification  to  appropriate  broadcast  aedla  (e.g. ,  the 
Eaergency  Broadcast  Systec.  [EBS]}. 

6.  State  and  local  government  organizations  should  establish 
administrative  and  physical  Beans  for  notifying  and 
providing  prompt  Instructions  to  the  public  within  the 
exposure  pathway. 

?.  Bach  state  and  local  government  organisation  abould  provide 
written  messages  Intended  for  the  public,  consistent 
with  the  facility,  state,  and  local  emergency  plan. 
In  particular,  draft  messages  to  the  public  giving 
Instructions  with  regard  to  specific  protective  actions 
to  be  taken  by  occupants  of  affected  *re%s  should  U 
prepared  and  lncludec  as  part  or  the  state  and  looal 
plan.  Such  me s sag*  s  should  Include  the  appropriate 
aspects  of  sheltering  ad  hoc  respiratory  protection  (e.g. , 
handkerchief  over  mcjth),  or  evacuation.  The  role  of 


the  facility  is  to  provide  supporting  information  for  the 


Pianist  Objective 


To  dataraino  that  provisions  axist  for  prompt  communications  aaong 
principal  response  organisations  to  emergency  personnel  and  to  the 
public. 


1 .  The  communication  plans  for  SBergencles  should  Include 
organisational  titles  and  alternates  for  both  ends  of  the 
communication  links.  lach  organisation  should  establish 
reliable  primary  and  backup  means  of  oommunl cation  for 
facility,  local,  and  state  response  organisations.  Such 
systems  should  be  selected  to  be  compatible  with  one 
another.  Each  plan  should  include: 

a.  Provision  for  24-hour  per  day  notification  to  and 
activation  of  the  atate/local  emergency  response 
network;  and  at  facility  a  minimum  of  a  telephone  link 
and  alternate,  Including  24-hour  per  day  manning  of 
oommunl cations  links  that  initiate  emergency  response 
actions. 

b.  Provision  for  oommunl cations  with  contiguous  facility 
state/local  governments. 

c.  Provision  for  oommunl cations  as  needed  with  Federal 
emergency  response  organisations. 

d.  Provision  for  alerting  or  activating  emergency  personnel 
in  each  response  organisation. 

a.  Provision  for  oommunl  cation  by  the  facility  with 
facility  headquarters  and  radiological  monitoring  team 
assembly  area. 

2.  Each  organisation  should  ensure  that  a  coordinated  ooo- 
munlcatl?"  link  for  fixed  sad  sot lie  medlcal/radiologl'**1. 
support  facilities  exists. 

3.  Each  organisation  should  conduct  periodic  tasting  of  the 
entire  emergency  ooaaunioatlons  system. 


I 


«.  Public  Iduomtlom  Ud  HfmtiM 


PI  111  1  ObjMtlTI 

*o  manure  that  information  la  made  available  to  tha  public  on  a  periodic 
basis  on  bou  they  will  b«  notlflad  and  what  thalr  initial  actions 
ahould  ba  in  an  emerge ney  (e.g. ,  liatanlng  to  a  local  broadoaat  station 
and  remaining  indoors),  tba  principal  point  of  oontact  with  tha  maws 
media  for  dissemination  of  information  during  an  anargancy  (including 
the  physical  location  or  locations)  is  established  in  advance,  and 
procedures  for  coordinated  dlsaealnation  of  information  to  tha  public 
are  established. 


1.  Each  state  and  local  governaent  organisation  ahould  provide 
a  coordinated  periodic  dlsaealnation  of  Information  to  the 
public  regarding  how  they  will  be  notlflad  and  vhat  their 
actions  ahould  be  In  an  emergency.  This  Inforaatlon  ahould 
Include,  but  not  necessarily  be  limited  to: 

a.  Educational  Information  on  radiation. 

b.  Contact  for  additional  information. 

c.  Protective  measures  (a.g. ,  evacuation  routes  and 
relocation  centers,  sheltering,  respiratory  protection). 

d.  Special  needs  of  the  aged  or  handicapped. 

Means  for  acooapllahlng  this  dissemination  may  include,  but 
are  not  necessarily  limited  to:  information  in  tbe  telephone 
book;  posting  in  public  areas;  and  publications  distributed 
on  an  annual  basis. 

2.  The  public  information  program  abould  provide  the  population 
vltb  an  adequate  opportunity  to  beoome  aware  of  the 
information.  The  programs  abould  include  provision  for 
written  material  that  is  likely  to  be  available  in  a 
residence  during  an  emergency. 

3.  a.  Each  principal  organisation  should^  designate  tbe  points 
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of  oontact  and  physloal  locations  for  use  by  the  bows 
media  during  as  Merge  noy . 

b.  la ob  facility  Aould  provide  apaoo  wfalob  say  bo  mood  for 
a  llaltod  number  of  tho  aawa  aodla. 

I.  a.  laob  principal  organisation  should  designate  a  apokesper- 
son  who  abould  bars  aooaaa  to  all  Boooaaary  information. 

b.  laob  organisation  abould  astabllah  arrangements  for 
timely  exchange  of  Information  among  designated 
apokeaperaona. 

c.  laob  organisation  should  astabllah  ooordinated  arrange¬ 
ments  for  dealing  with  rumors. 

5.  Each  organisation  should  oonduct  ooordinated  programs  to 
aoqualnt  news  media  with  the  emergency  plans,  Information 
concerning  radiation,  and  pointa  of  oontact  for  release  of 
public  information  in  an  emergency. 

6.  In  the  event  of  a  nuclear  weapons  accident,  a  Joint 
Information  Center  abould  be  established. 


B.  Aoeldent  Assessment 


Planning  Objective 


To  determine  that  adequate  methods,  systems,  and  equipment  for 
assessing  and  monitoring  actual  or  potential  off-site  oonsequences  of 
a  radiological  emergency  condition  are  planned. 

Oul dance 

1.  Each  facility  abould  identify  radiological  background 
values  to  be  used  to  define  normal  oondltlona  following  an 
accident.  Such  background  values  should  be  Included  in  the 
appropriate  facility  emergency  procedures.  Facility  emer¬ 
gency  procedures  should  specify  the  kinds  of  instruments 
being  used  and  their  capabilities. 

2.  On-site  capability  and  resourees  to  provide  initial 
radiological  values  and  oontlnulng  sampling  assessment 
throughout  the  oourse  of  an  accident. 

3.  Each  facility  abould  establish  methods  and  techniques  to 
be  used  for  determining  the  source  term  of  potential 


rtltuts  of  radioactive  material  aad  the  magnitude  of 
actual  rtliuu. 

».  bob  facility  should  establish  the  relationship  between 
monitor  ran dingo  mad  oo-elte  and  off-alto  exposures 
aad  contamination  for  ths  prevailing  and  fOroeaatod 
meteorological  ooadltlona. 

5.  Kaoh  facility  should  hart  tba  capability  of  acquiring 

aad  evaluating  meteorological  information  oofflelaat  to 
aaka  adequate  ataoapbarle  atablllty  da  terminations.  Tht 

facility  should  aaka  available,  to  the  stata,  suitable 
meteorologioal  data  which  will  permit  Independent  analysis 
by  the  state  to  effectively  use  this  information. 

6 .  Each  facility  should  ostabllah  the  methodology  for 
determining  the  release  rate/projected  doses. 

7.  Each  organisation,  where  appropriate,  should  provide 
methods,  equipment,  and  expertise  to  make  rapid  assessments 
of  the  actual  or  potential  magnitude  and  locations 
of  any  radiological  hazards.  This  should  Include 
activation,  notification  means,  field  team  composition, 
transportation,  communication,  monitoring  equipment,  and 
estimated  deployment  times. 

6.  Each  organization  should  establish  means  for  relating  the 
various  measured  parameters  (e.g. ,  contamination  levels, 
water  and  air  activity  levels)  to  dose  rates  for  key 
Isotopes  and  gross  radioactivity  measurements .  Provisions 
should  be  made  for  estimating  Integrated  dose  from  the 
projected  and  actual  dose  rates  and  for  comparing  these 
estimates  with  the  protective  action  guides.  The  detailed 
provlalons  should  be  described  in  separate  procedures. 

9.  Arrangements  to  locate  and  track  the  airborne  radioactivity 
should  be  made,  using  facility,  local,  Federal,  and  state 
resources . 


Z.  Protective  lasponse 


Planning  Objective 


To  ensure  tbst  guidelines  for  the  choice  of  protective  actions  during 
an  emergency,  consistent  with  Federal  guidance,  are  developed  and  in 
place,  and  that  protective  actions  appropriate  to  the  locale  have  been 
developed. 


1.  Bach  facility  should  establish  the  —ana  and  time  required 
to  vara,  ad  via* ,  and  protact  all  individuals  within  tba 
facility  area. 

2.  Bach  organisation  should  aaka  provisions  for  shal taring 
or  wvaouation  to  lnoluda  routaa  and  transportation 
for  individuals  to  acaa  suitable  location,  including 
alternatives  for  lnolanant  weather,  high  truffle  density, 
and  specific  radlologloal  oondltlona. 

3.  Bach  organisation  should  provide  for  radlologloal  aonl tor- 
lng  of  personnel  sheltered  or  evacuated  froa  the 
oontaalnatad  area. 

t.  Bach  facility  should  establish  a  aechanlaa  for  reooaaanding 
protective  actions  to  the  appropriate  state  and  local 
authorities,  Rroapt  notification  should  be  aade  directly 
to  the  off-slte  authorities  responsible  for  laplaaentlng 
protective  aeasures  within  the  exposure  pathway. 

5.  Bach  organisation  should  develop  tine  estimates  for 

evacuation  within  the  exposure  pathway,  implementation  of 
ah  el terlng/evacua  tlon . 

6.  Each  organization  should  establish  a  capability  for 

impleaentlng  protective  aeasures  based  upon  protective 
action  guides  and  other  criteria. 

7.  The  organization's  plans  to  iaplaaent  protective  aeasures 
(sheltering/evacuation)  for  the  exposure  pathway  should 
where  applicable  Include: 

a.  Maps  showing  shelter  areas,  evacuation  routes, 

preselected  radiological  sampling  and  aonitorlng  points, 
and  relocation  centers  In  host  areas. 

b.  Maps  showing  population  distribution  around  the 

facility. 

c.  Means  for  notifying  all  segnents  of  the  transient  and 
resident  population. 

d.  Means  for  protecting  those  persons  whose  mobility  may  be 
Impaired  due  to  such  factors  as  Institutional  or  other 
confinement. 

a.  Means  of  relocation  If  required. 

f.  Relocation  centers  in  host  areas  which  are  at  least 
he vend  the  boundaries  of  the  oontaslnated  area. 


g.  Projected  traffic  oapaeltiaa  of  potential  evaourtlon 
routaa  under  emergency  oo editions. 

b.  Identify  security  as  as  liras  aaoassa  ry  for  oontre  1  of 
•ooaaa  feo  evaouated  areas  and  organlsafelon  respon- 
alblllfelas  tor  suoh  control. 

I.  Identification  of  and  asans  for  daallng  with  potential 
lapsdlasnts  (a.g. ,  seasonal  lapaaaabllltj  of  roads)  to 
one  of  eraouatlon. 

J.  The  basis  for  ofaoloe  of  reeoaaended  protective  actions 
froa  the  exposure  pathway  during  eaergency  oondltlons 
should  Include  expected  looal  protection  afforded  In 
residential  units  or  other  shelter  for  direct  and 
Inhalation  exposure. 

6.  Each  state  should  specify  the  protective  seas urea  to  be 
used.  Including  the  Methods  for  protecting  the  public 
fron  oonsuaptlon  of  oontasinated  foodstuffs,  this  should 
Include  criteria  for  deciding  whether  dairy  snlaala  should 
be  put  on  stored  feed.  The  plan  should  Identify 
procedures  for  detecting  contamination,  for  estimating  the 
dose  ooaaltment  oonsequencea  of  unoont rolled  Ingestion,  and 
for  Imposing  protection  procedures  such  as  impoundment, 
decontamination,  processing,  decay,  product  dlrtrslon,  and 
preservation.  Maps  for  recording  surrey  and  monitoring 
data,  key  land  use  date  (e.g. ,  farming),  dairies,  food 
processing  plants,  watersheds,  water  supply  intake  and 
treatment  plants,  and  reservoirs  should  be  maintained. 
Provisions  for  maps  shoving  detailed  crop  Information  may 
be  made  by  Including  reference  to  their  availability  and 
location  and  a  plan  for  their  use.  Op-to>date  lists  of 
the  name  and  detailed  looatlon  data  of  all  facilities  which 
regularly  process  milk  products  and  other  large  amounts  of 
food  or  agricultural  products  should  be  maintained . 

9.  Each  organisation  should  describe  the  means  for  registering 
and  monitoring  of  personnel  at  ah el ter/relocation  oenters. 
The  personnel  and  equipment  available  should  be  oapsble  of 
monitoring  all  residents  and  transients. 


J.  Badlologiaal  Exposure  Control 

Planning  Objective 

To  determine  that  means  for  controlling  radiological  exposures,  in 

an  eaergency,  are  established  for  emergency  workers.  The  means 

/ 
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for  controlling  radiological  exposures  include  axpoaura  guidances 
consistent  with  EPA  emergency  Worker  aad  Lifesaving  Activity  Protective 
lotion  Ouldaa. 

Qaldanoa 

1.  Each  organisation  should  establish  on-site  axpoaure 
guidelines  aonai stent  with  EPI  taergenoy  Worker  and 
LlfaaaTlng  Activity  Protec tire  lotions  Guides  for: 

a.  lemoval  of  injured  persons. 

b.  Undertaking  corrective  actions. 

c.  Performing  assessment  actions. 

d.  Providing  first  aid. 

e.  Performing  personnel  decontamination. 

f.  Providing  ambulance  service. 

g.  Providing  medical  treatment  services. 

2.  Bach  organization  should  establish  a  radiation  protection 
program  to  be  Implemented  during  emergencies,  including 
methods  to  implement  exposure  guidelines.  The  plan  should 
identify  indlvldual(s) ,  by  position  or  title,  who  oan 
authorize  emergency  workers  to  receive  doses  in  excess  of 
EPA  limits.  Procedures  should  be  worked  out  in  advance 
for  permitting  on-site  'volunteers  to  receive  radiation 
exposures  in  the  oourse  of  carrying  out  lifesaving  and 
other  emergency  activities.  These  procedures  should 
Include  expeditious  decision  making  to  authorize  emergency 
workers  to  exceed  EPA  PAGs  for  life  saving  activities  and 
consideration  of  relative  risks. 

3.  a.  Each  organization  should  make  provision  for  24-hour 

per  day  capability  to  determine  the  doses  received 
by  emergency  personnel  involved  in  any  radiological 
accident,  Including  volunteers.  Each  organization 
should  make  provisions  for  distribution  of  adequate 
monitoring  devloas  or  equipment. 

b.  Each  organization  should  ensure  that  monitoring  devices 
are  read  at  appropriate  frequencies  and  provide  for 
maintaining  dose  records  for  emergency  workers  Involved 
in  any  accident. 

4.  a.  Each  organization,  as  appropriate,  should  specify  action 

levels  for  determining  the  need  for  decontamination. 


b.  Each  organization,  as  appropriate,  should  establish 
the  oeans  for  radiological  decontamination  of  emergency 
personnel ,  mounds,  supplies,  instruments,  and  equipment, 
and  for  waste  disposal. 

5.  Bach  organization  should  provide  contamination  oontrol 
measures  to  lnolude: 

a.  Area  aooaas  oontrol. 

b.  Water  and  food  supplies. 

o.  Criteria  for  permitting  return  of  areas  and  items  to 
normal  use. 

6.  E..ih  organization  should  provide  the  capability  for 
decontaminating  relocated  personnel,  Including  provisions 
for  extra  clotning. 


K.  medical  and  Puhllo  Health  Support 


Planning  Objective 


To  ensure  that  arrangements  are  made  for  medical  services  for 
contaminated  injured  individuals. 


Quidanoe 

1 .  Each  organization  should  arrange  for  local  and  backup 
hospital  and  medical  services  having  the  capability  for 
evaluation  of  radiation  exposure,  and  assure  that  the 
persona  providing  these  servloes  are  adequately  prepared  to 
handle  oontamlnated  individuals. 

2.  Each  state  should  develop  lists  indicating  the  location  of 
public,  private,  and  military  hospitals  and  other  emergency 
medical  service  facilities  vlthln  the  state  or  contiguous 
states  considered  capable  of  providing  medical  support  for 
any  oontamlnated  injured  individual.  The  listing  should 
Include  the  name,  location,  type,  and  capacity  of  facility 
and  any  special  radiological  capabilities .  These  emergency 
medioal  services  should  be  able  to  radiologlcally  monitor 
contamination  of  personnel,  and  have  facilities  and  trained 
personnel  able  to  oare  for  oontamlnated  injured  persons. 
This  listing  should  be  provided  to  the  facilities  and  local 
organization. 

3.  Each  organization  should  arrange  for  transporting  victims 
of  a  radiological  accident  to  medical  support  facilities. 
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sad  laantry  Planning  sad  Poat-Aoeldant  Opera  tl< 


Planning  Objective 


To  snsurs  tbsfc  general  plans  for  recovery  sad  reentry  srs  developed. 


1.  Isch  organisation,  as  appropriate,  should  develop  gaaoral 
plana  and  procedures  for  reentry  and  recovery  and  describe 
the  means  by  which  decisions  to  relax  protective  seas urea 
(e.g. ,  allow  reentry  Into  a  oontaalnated  area)  are  reached. 
This  process  should  consider  both  existing  and  potential 
oo editions. 

2.  Each  facility  plan  should  contain  the  poal tlon/ti tie, 
authority,  and  responsibilities  of  Individuals  who  will 
fill  key  positions  In  the  recovery  operation.  This 
should  Include  technical  personnel  with  responsibilities 
to  develop,  evaluate,  and  direct  recovery  and  reentry 
operations  considering  the  following: 

a.  Establishment  of  reentry  authority  and  responsibility 
for  the  accident  site,  Including  provision  for  personnel 
accountability. 

b.  Adoption  of  exposure  oontrol  procedures  for  all 
personnel . 

c.  Determination  of  the  accessibility  to  the  accident  area. 

d.  Assurance  that  response  personnel  protective  equipment, 
protective  clothing,  etc.,  are  available. 

3.  Each  plan  should  specify  means  for  informing  members  of 
the  response  organizations  that  a  recovery  operation  Is 
to  be  Initiated,  and  of  any  changes  In  the  organizational 
atructure  that  may  occur. 

A.  Each  plan  should  eatabllah  procedures  for  periodically 
estimating  total  population  exposure. 


H.  fetarolsms  sad  Brill* 

Fluniai  Objective 

To  *n *ur*  that  periodic  exercises  Bay  ba  oonduotad  to  evaluate  major 
portions  of  aBergancy  raaponaa  oapabilitiaa.  This  Is  to  assure  that 
periodic  drilla  conducted  will  develop  and  aaintain  key  skills,  and 
that  deficiencies  identified  as  a  result  of  exercises  or  drills  will 
be  corrected. 


1 .  a.  An  exercise  is  an  event  that  tests  the  Integrated 

capability  and  a  major  portion  of  the  basic  eleaents 
existing  vlthlr.  emergency  preparedness  plans  and  or¬ 
ganizations.  The  emergency  preparedness  exercise  should 
slaulate  a  credible  eaergency  that  results  in  off-site 
radiological  releases  which  would  require  response  by 
off-site  authorities. 

b.  An  exercise  should  Include  Bobillzatlon  of  state 
and  local  personnel  and  resources  adequate  to  verify 
the  capability  to  respond  to  an  accident  soenarlo 
requiring  response.  The  organization  should  provide 
for  a  critique  of  the  exercise  by  the  facility,  POD, 
DOE,  Federal,  state,  and  local  obaervers/evaluators. 
Exercises  should  be  conducted  under  various  weather 
conditions.  Scce  exercises  oould  be  unannounced. 

2.  A  drill  is  a  supervised  instruction  period  aimed  at 
testing,  developing,  and  aalntalning  skills  in  a  particular 
operation.  A  drill  is  often  a  oosponect  of  an  exercise. 
A  drill  should  be  supervised  and  evaluated  by  a  qualified 
drill  Instructor.  Each  organization  should  oonduct 
periodic  drills,  in  addition  to  exercises. 

a.  CflMMl *«*"*""  Drilla.  CoBBuni cations  with  state  and 
local  governaenta  should  be  tested.  CoBsunloatlona 
with  Federal  eaergency  response  organisations  should  be 
tested.  Comauni cations  between  the  facility,  State  and 
local  eaergency  operations  center,  and  field  assessaent 
teams  should  be  tested.  Coaaunloatlon  drills  should 
also  Include  the  aspect  of  understanding  the  oontent  of 
aessages. 
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b.  Fire  Bril la.  Fira  drills  should  bs  oonduoted  in 
ooopsrstlon  with  the  facility  firs  service. 

c.  Medical  teereencv  Bril  la.  i  medical  emergency  drill 
involving  s  simulated  contaminated  individual  which 
oontalna  provisions  for  participation  by  th«  facility 
and  looal  support  ssrvloss  agencies  (l.s.»  ambulance  and 
medloal  trsataent  facility)  should  bs  oonduotsd.  Tbs 
portions  of  ths  medloal  drill  should  bs  performed  as 
part  of  ths  exercise. 

d.  ■adioioaical  Monitoring  Bniiia.  ladiologieal  monitoring 
drills  (on-site  and  off-sits)  should  bs  oonduotsd.  These 
drills  should  include  oollactlon  and  analyais  of  all 
sanpls  ssdls  (e.g. ,  water,  vegetation,  soil,  and  air)  and 
provisions  for  communications  and  record  keeping.  The 
established  state  drills  need  not  be  st  each  site.  Where 
appropriate,  local  organisations  should  participate. 

e.  Wealth  Phvalca  Drills.  Health  physics  drills  should  be 
oonduotsd  which  Involve  response  to,  and  analyais  of, 
airborne  radiation  measurements  in  the  environment.  The 
established  state  drills  need  not  be  at  each  site.  Where 
appropriate,  local  organisations  should  participate. 

3.  Each  organ  zatlon  should  describe  how  exercises  and  drills 
are  to  be  carried  out  to  allow  free  play  for  decision 
making  and  to  meet  the  following  objectives.  The  scenarios 
for  use  in  exercises  and  drills  should  be  credible  and 
should  Include,  but  not  be  limited  to,  the  following: 

a.  The  basic  objectlve(a)  of  each  drill  and  exercise  and 
appropriate  evaluation  criteria. 

b.  The  date(s),  time  period,  place(s),  and  participating 
organizations. 

c.  The  simulated  events. 

d.  A  time  schedule  of  real  and  simulated  initiating  events. 

e.  A  narrative  summary  should  be  prepared  describing 
the  conduct  of  the  exercises  or  drills  to  include 
such  things  as  simulated  casualties,  on-site  and  off¬ 
site  fire  department  assistance,  rescue  of  personnel, 
use  of  protective  clothing,  deployment  of  radiological 
monitoring  teams,  and  public  information  activities. 

f.  A  description  should  be  Included  of  the  arrangements  for 
advance  materials  to  be  provided  to  official  observers. 

A.  Official  observers  from  DOD,  DOE,  Federal,  state,  or 
local  governments  may  observe,  evaluate,  and  critique 


the  exercises.  A  critique  should  b«  scheduled  at  the 
ooncluslon  of  tbo  exercise  to  evaluate  ttao  ability  of 
organizations  to  raapood  aa  oallod  for  la  tbo  plan.  Ibo 
orltlquo  should  bo  ooaduetod  a a  soon  as  practloablo  after 
tho  exercise,  and  a  formal  evaluation  should  result  from 
the  orltlquo. 

5.  Each  organisation  should  establish  means  for  evaluating 
observer  and  participant  ooanenta  on  areas  needing  improve* 
meat ,  including  emergency  plan  procedural  changes,  and 
for  assigning  responsibility  for  Implementing  oorrectlve 
actions.  Kaoh  organisation  should  establish  management 
control  to  ensure  that  oorrectlve  actions  are  implemented. 


1.  Badlologlaal  fcergoncy  lesponse  Training 


Planning  Objective 


To  ensure  that  radiological  emergency  response  training  Is  provided  to 
those  vho  may  be  called  on  to  assist  in  an  emergency. 

Ouldanoe 

1 .  Each  organisation  should  assure  the  training  of  appropriate 

Individuals. 

a.  Each  facility  should  provide  slte*speclflc  emergency 
response  training  for  those  off-slte  emergency  organiza¬ 
tions  that  may  be  called  upon  to  provide  assistance  In 
the  event  of  an  emergency. 

b.  Each  offsite  response  organization  should  participate 
In  and  receive  training.  Vhere  mutual  aid  agreements 
exist  between  local  agencies  such  as  fire,  police,  and 
ambulance/rescuc,  the  training  should  also  be  offered  to 
the  other  departments  that  are  members  of  the  mutual  aid 
district. 


^Training  for  hospital  personnel,  ambulance/rescue ,  police,  and 
fire  departments  should  Include  the  procedures  for  notification, 
basic  radiation  protection,  and  their  expected  roles.  For  those 
local  support  organizations  that  may  enter  the  site,  training 
should  also  Include  site  ecoess  procedures  and  the  Identity  (by 
position  and  title)  of  the  Individual  In  the  on-site  emergence 
organization  vho  will  oontrol  organization's  support  activities 
Off-site  emergency  response  support  personnel  should  be  provide; 
with  appropriate  identification  cards  where  required. 
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2.  The  training  program  for  members  of  the  on*  alt*  and 
off- ait*  emergency  organlaatlon  should,  baaldaa  classroom 
training,  lneluda  praetloal  dr 11 la  in  which  aacb  individual 
demonstrates  ability  to  perform  his  asalgnad  emergency 
function.  During  tha  practical  drills ,  on-tha-apot 

oorroctlon  of  arronaoua  performance  should  ba  made  and 
a  demonstration  of  tha  proper  parforaanca  offered  by  the 
instructor. 

3«  Training  for  individuals  assigned  to  first  aid  teaaa  should 
lnolude  oourses  equivalent  to  led  Cross  Multi-Media. 

4.  Cach  organisation  should  establish  a  training  program 
for  Instructing  and  qualifying  personnel  who  will 
lapleaent  radiological  emergency  response  plans.  Tha 
specialized  Initial  training  and  periodic  retraining 
progress  (Including  the  soope,  nature,  and  frequency) 
should  be  provided  In  tha  following  categories: 

a.  Directors  or  coordinators  of  the  response  organizations. 

b.  Personnel  responsible  for  accident  assessment. 

c.  Radiological  monitoring  teams  and  radiological  analysis 
personnel . 

d.  Police,  security,  and  fire  fighting  personnel. 

e.  Repair  and  damage  control  or  correctional  action  teams 
(on-alte) . 

f.  First  aid  and  rescue  personnel. 

g.  Local  support  services  personnel  including  Civil 
Defense/Emergency  Service  personnel. 

h.  Medical  support  personnel. 

I.  Facility  headquarters  support  personnel. 

J.  Personnel  responsible  for  transmission  of  emergency 
information  and  instructions. 

5.  Each  organization  should  provide  for  the  initial  and 
oontlnued  retraining  of  personnel  with  msergency  response 
responsibilities. 


If  state  and  local  governments  lack  the  capability  and 
resources  to  accomplish  this  training,  they  may  look  to  the 
facility  and  the  Federal  government  for  assistance  in  this 
training. 


0.  a— poplbllity  tor  Ut  Fl— nlm  effort:  Biwlopwi,  Pertodlo 
Imrlem,  and  Btstrlbstlom  of  fcirmoy  PIsm 

PI  port  Pi  Objective 

To  determine  that  responsibilities  for  plan  development  tad  review  and 
for  distribution  of  emergency  plan a  ara  aatabllahad,  and  planners  are 
properly  trained. 


t 


1 .  Each  organization  should  provide  for  the  training  of 
individuals  responsible  for  the  planning  effort. 

2.  Each  organization  should  Identify  by  title  the  individual 
vlth  the  overall  authority  and  responsibility  for 
radiological  emergency  response  planning. 

3.  Each  organization  should  designate  an  bergency  Planning 
Coordinator  (with  appropriate  security  clearances)  assigned 
the  responsibility  for  the  development  and  updating  of 
energency  plans  and  coordination  of  these  plans  vlth  other 
response  organizations. 

4.  Each  organization  should  update  its  plan  and  agreements 
as  needed,  and  review  and  certify  it  to  be  current  on  an 
annual  basis.  The  update  should  take  into  acoount  changes 
identified  by  drills  and  exercises. 

5.  The  emergency  response  plans  and  approved  changes  to 
the  plans  should  be  forwarded  to  all  organizations  and 
appropriate  Individuals  vlth  responsibility  for  Implemen¬ 
tation  of  the  plans.  Bevlsed  pages  should  be  dated  and 
marked  to  show  where  changes  have  been  made. 

6.  Each  plan  should  eon tain  a  detailed  listing  of  supporting 
plans  and  their  sources. 

7.  Each  plan  should  oontaln  aa  as  appendix  listing,  by  title, 
procedures  required  to  Implement  the  plan.  The  listing 
should  Include  the  sectlon(s)  of  the  plan  to  be  Implemented 
by  each  procedure. 

6.  Each  plan  should  contain  a  specific  table  of  oontents. 
Plans  submitted  for  review  should  be  cross-referenced  to 
these  criteria. 
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9.  Each  organization  should  arrange  for  and  oonduct  ladepead- 
ant  reviews  of  thalr  emergency  praparadnaaa  prograa. 
The  review  should  Include  the  emergency  plan,  its 
Implementing  procedures  end  practloes,  training,  readineaa 
testing,  equipment,  sad  interfaces  with  the  facility, 
state,  and  local  governments.  Kanageeent  controls  should 
be  implemented  for  evaluation  and  correction  of  review 
findings. 

10.  Each  organization  should  provide  for  updating  telephone 
numbers  in  eaergency  procedures. 
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XV.  ■TBI.TOQliPBI 


A.  0.  S.  Air  Foroe. 

1.  Air  Fore*  Manual  160*37,  Medical  Planning  for  Slaaster 
Preparedness. 

2.  Air  Fore*  Peculation  160-88,  Medical  Operations  In 

Disaster  Control. 

3.  Air  Foro*  Peculation  160-132,  Control  of  Padiologloal 
Health  Hazards. 

A.  Air  Foroe  Peculation  161-8,  Control  and  Recording 

Procedures-Occupatlonal  Exposure  to  Ionizing  Radiation. 

5.  Air  Force  Regulation  161-17*  0.  S.  Air  Foroe  Occupational 
and  Environmental  Health  Laboratory  (OEHL)  Servloes. 

6.  Air  Foroe  Regulation  355-1,  Disaster  Preparedness  Planning 
and  Operations.  TO  00-11A-12,  Procedure  for  Radiological 
Decontaalnatlon. 

B.  U.  S.  Havy. 

1.  OPNAVINST  3440.15,  Minimum  Criteria  and  Standards  for  Navy 
and  Marine  Corps  Nuclear  Weapons  Accident  and  Incident 
Response . 

2.  B0MEDINST  6470.10,  Irradiated  or  Radloactlvely 

Contaminated  Personnel. 

C.  0.  S.  Army* 

1.  AR  40-13,  Medical  Support— Nuclear/ Chemical  Accidents  and 
Incidents. 

2.  AR  40-14,  Control  and  Recording  Procedures  for 
Occupational  Exposure  to  Ionizing  Radiation. 

3.  FM  3-15,  Nuclear  Accident  Contamination  Control. 

D.  DNA. 

1.  ■Nuelear  Weapon  Accident  Response  Procedures  Manual.” 

E.  Department  of  Energy. 

1.  0.  S.  Atomic  Energy  Commission  AEC  Manual  0527,  AEC 

Response  to  Accidents  Involving  Nuclear  Weapons  In  the 
Custody  of  the  Department  cf  Defense. 
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2.  0.  S.  Energy  Research  and  Development  Administration  ERDA 

Manuel  0601,  bergency  Planning,  Preparedneae  and  lesponae 
Prog ran  with  Supporting  Appendices  and  Annexes. 

P.  Federal  bergency  Manageaent  Agency. 

1.  Oul dance  for  Emergency  leaponae  Teas  Plana  (FIMA  ICS-1). 

2.  Oul  dance  on  Offalte  bergency  ladiation  Meaaur«ent 
Systems,  Phase  1 -Airborne  teleaae  (FIMA  XEP-2). 

3.  Criteria  for  Preparation  and  Evaluation  of  tadlologieal 
Emergency  leaponae  Plana  and  Preparedneaa  in  Support  of 
Vuclear  Power  Plants  (FIMA  REP-1/MRC  IUHEG  0654). 

4.  Manual  of  Protective  Action  Guides  and  Protective  Actions 
for  Nuclear  Incidents  ( IP A- 520-/ 1-76-0 16 ) . 

G.  IAV  DOD  Instruction  5230.16  "Joint  Department  of  Defense,  Department 

of  Energy  and  Federal  faergency  Manageaent  Agency  Agreement  for 

Response  to  Nuclear  Weapons  Accidents  and  Nuclear  Weapon  Significant 

Incidents. " 

H.  Environmental  Protection  Agency, 

1.  "Selected  Topics:  Transuranium  Elements  In  the  General 
Environment,"  EPA  Technical  Report,  CSD  78-1,  June  1978. 

2.  "Plu-onlua  Air  Inhalation  Dose  (PAID),  A  Code  for 
Calculating  Organ  Doses  Due  to  the  Inhalation  and 
Ingestion  of  Radioactive  Aerosols,”  EPA  Technical  Note 
ORP/CSD-77-4,  June  1977. 

3 •  "Persons  Exposed  to  Transuranium  Elements  in  the 
Environment,"  Federal  Register  60956  (1977). 

4.  "Summary  Report,  Proposed  Guidance  on  DoseLlmlts  for 
Persons  Exposed  to  Transuranium  Elements  in  the  General 
Environment,"  EPA  520/4-77-016,  September  1977. 

5.  "Evaluation  of  Sample  Collection  and  Analysis  Techniques 
for  Environmental  Plutonium,"  EPA  Technical  Notes 
0RP/LV-76-5,  April  1976  and  0RP/0DS-78-1 ,  June  1978. 

I.  Miscellaneous. 

1.  NRC,  "Exposure  of  Individuals  to  Concentrations  of 
Radioactive  Materials  In  Air  In  Restricted  Areas,"  Title 
10,  Code  of  Federal  Regulations,  Part  20.102,  Revised  15 
Agprll  1982. 

2.  NCRP,  Basic  Radiation  Protection  Criteria.  MRP  Report 
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IS.,  (Rational  Council  on  Radiation  Protection  end 
Measurements ,  Measurvents,  Washington,  15  January  1971}. 

3.  ICBP,  the  Metabolism  of  Compounds  of  Plutonic 

Actinides.  ICRP  Publication  IQ.  (Pergason  Proas,  low  York, 
1972). 

*•  ICRP,  Limits  for  Intakes  of  Radionuclides  tnr  Workers.  IBP 
Pubiioation  40.  (Pergamon  Proas,  Bov  York,  1978). 

5.  IAEA,  Inhalation  llaka  from  Radioactive  Cents*  Quanta .  IAEA 
Technical  Report  Series  Mo.  142  (International  Atoalc 
Energy  Agency,  Vienna,  1973). 

6.  loeber,  D.  C. ,  ■Potential  Importance  of  lesuapenslon 
During  Chronic  Releases  of  Radionuclides  to  the 
Atmosphere. ■  Health  Phys.  IS..  687  (1981). 


7.  Healy,  J.  V.,  *An  Exanlnatlon  of  the  Pathways  from  Soil 
to  Man  for  Plutonium,"  LASL  Report  LA-76  741 -MS,  1977. 


The  policy  of  the  Department  of  Defense  la  to  lnsura  that  atata  or  local 
offldala  ara  aotlflad  of  an  oocurranca  that  might  oauaa  ooncarn  bacauae 
of  radiological  af facta  outalde  tha  facility.  Releases  of  radioactivity 
as  used  In  the  emergency  plan  require  specific  response  actions  by  site 
personnel  for  recovery  operations.  These  actions  are  further  classified 
as  a  facility  area  emergency  or  a  general  emergency  to  standardize 
reporting  to  state  or  local  authorities  for  their  off-site  response 
activities. 

The  classes  of  Emergency  Action  Levels  are  established  as  follows: 

Facility  Area  Emergency 
General  Emergency 

The  rationale  for  the  notification  and  alert  classes  Is  to  provide 
prompt  notification  of  an  event  which  oould  lead  to  more  aerious 
consequences.  The  facility  area  emergency  class  reflects  conditions 
where  some  significant  release  oould  occur,  but  the  situation  Is 
under  oontrol  based  on  current  Information.  The  general  emergency 
class  Involves  actual  release  of  radiological  contamination.  In 
this  situation  full  mobilization  of  emergency  rssponae  personnel  la 
indicated.  The  immediate  action  for  this  class  is  sheltering  (staying 


Dt  oan  be  aide  by 


Inside)  rstbep  than  evacuation  until  an 
response  force  personnel. 
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tracts  arc  lc  pro  pass  ar 

bar  a  occurred  which  lo¬ 
rd  ra  actual  or  likely  aajor 
fall  ara*  of  facility  func¬ 
tion*  a*  abac  for  pro tac¬ 
tion  of  oe  nit*  porno  o- 
aal.  to#  public  bealtb  and 
oafoty.  aad  too  oorlrocBoct . 
■aloanon  offal  to  or  radlonc- 
tira  aatorlal.  oot  azooodlng 
protactir*  ronponna  rooownan- 
datloca  ar*  likely. 

Porno «a 


Purpon*  of  tha  facility  aroa 
oaorpoocy  lord  la  to  aa- 
•ura  that  aaorgoccy  control 
aontor*  oaait*  ace  offaita 
ar*  aacaac .  that  appropriate 
toaa*  ar*  dspatcbod.  that 
personnel  required  for  dstor- 
alcing  ocai ta/of falta  protac- 
tiaa  aoaauraa  ar*  at  duty 
atatloca  ace  to  prorld*  cir- 
ract  information  to  DOD/90E 
ace  consultation  with  offal t* 
official*  ace  orpaalxatlonj. 


1*  Iauodatoly  aotlfy  State  aad/or 
local  offal  to  outborltlos  of  alto 
■gpcoy  atatua  aad  roaaoc  for 
warpooey  aa  aooo  aa  dlaoororad. 
Dooo—oads  a*  opt  pa  taken  to  ooa- 
trol  aoooaa  aad  ware  tin  ptaoral 

atopa  bo  takac  for  droctlng  tha 
■aaaral  public  to  taka  Walter  or 
ito. 


by  no  tinting 


2.  AujpMCt  roaourooa 
toorcpaey  Coator. 

3.  iaaosa  aad  roe  pone. 


* .  Diape  teb  oaait*  aad  offal  to 
aoaltarlas  toaa*  aad  aaaoolatod 
nn— ml  nation*. 

5.  Dedoato  an  lodridual  for  atatua 
updated  to  offalto  autborltloa  aad 
par  iodic  proa*  brief  in**. 

6.  Mnko  *aal or  technical  and  staff 
oaait*  avallabl*  for  ooasultauoe 
with  Sta  to/ local  00  a  periodic 

basin. 

7.  Prorlda  Mtoorolo*laal  aad  doao 
oatinatas  to  offalto  autborltloa 
for  actual  release*  rla  a 
dodos  tod  lodridual. 

8.  Prorlda  roloaao  aad  do  a*  projoc- 
tloaa  baaed  oe  orallabl*  oo edition 
laforaatloe  and  feraaooablt  oco- 
ti  agencies. 

9.  Caoalat#  to  foaaral  worgooey 
class,  if  sppropriat*. 


10.  Class  out  or  ro oo 
la  worpancy  class. 


1.  Prorlda  any  aaaitaaoo  roquattod. 

2.  tapnt  roaourooa  bp  activating 
prlnary  rospoaao  eon  tors  aad  brla*  OS 
to  staadby  atatua. 

I.  Bispatob  boy  warpooey  parsoaaal  la> 
eluded  weltering  taws  aad  as- 
oodatod  oowriniaa tloaa. 

8.  ilort  to  staadby  status  otbor  war- 
*saey  rospoaao  parsoawl  (o.f. .  tboa* 
wodsd  far  passible  oracuatlon). 

S.  Prorlda  offalto  aeal taring  rwulta  to 
facility.  DOC  aad  otbor*  aad  Jdatly 

aswaa  tboa. 

(.  Coatlaueusly  asaoas  Information  from 
facility  aad  offalto  waltarlog  with 
rewrd  to  Wugo*  to  protootlro  ac¬ 
tions  already  Initiated  for  public  aad 
•o  bills  lag  ooaeuatloa  roaouroe*. 

7.  Prorlda  praas  briefings.  Jointly  wltb 
facility. 

8.  Caoalat*  to  pworal  war  gooey  das* 

la  ooooort  wltb  tba  facility. 

9.  Maintain  alts  aroa  wargoocy  atatua 
until  doao  out  or  reduction  of  wtr- 
*aoey  class. 


ind  reduction 


1.  ProviSa  say  uilituM  r^utitM. 


CUM  hlffUtlH 


tvents  ars  is  rHrui  or 
hart  ooeu rrod  which  provide 
actual  or  lamiaeot  subat an¬ 
ti  el  reduction  of  facility 
miclear  aofoty.  Bel ansa* 
of f«i to  art  occurring  or 
are  expected  to  ooour  OM 
exceed  protective  response 
rooo— eadatlona. 


1.  b—dlately  ootlfy  State  and 
local  affalte  authorities  of 
•o»ral  emergency  nitsi  aM  poaooo 
wargtncy  as  aooa  aa  dis* 
coTcrad  (parallel  notification  of 
Itato/looal ) .  Sana— i  ad  stops  So 
tatofi  to  control  aeooss  ua  reoce- 
■oad  tie  general  public  la  spooific 
ooctora  So  directed  to  taka  ad  alter 
or  evacuate. 


2.  SuffMBt  raaouroos  by  activating 

oaalto  amergn nay  oontar. 

3.  Aaaoaa  aad  respond. 


2.  loll  rat*  1— dlato  puklic  eotirioe- 
Uos  of  amargsacy  status  aad  provide 
public  periodic  updates. 

3.  Baeoanead  sheltering  downwind .  Co n* 
aider  adrlasbUlty  of  evacuation. 

S.  tageent  raaouroos  Sy  activating  pri- 
■ary  raapoasa  sent  era. 

5 .  Dispatch  key  emergency  porooanol  la* 
aludins  aonltorinc  toaca  aad  sea* 
seal  cations. 


* •  Dispatch  monitoring  tosas  aad  as* 
■eclated  on— jni  cations. 


(.  Dispatch  other  mnergaaey  personnel 
to  duty  stations. 


Purpose  of  tha  general  atr- 
fancy  level  Is  to  initiate 
predetaralaed  protective  sc* 
tioae  for  onslte/offalte  per* 
sennel.  for  the  public  health 
and  aafaty.  and  tha  en¬ 
vironment;  provide  oontmuoue 
aaeeeaaect  of  emergency  oon* 
dltioas  end  ezebance  of  in¬ 
formation  both  onsite  and 
offsite.  Declaration  of  e 
general  emergency  will  In¬ 
itiate  as: or  activation  of 
natioe's  raaouroos  required 
to  affactlvaly  aitigata  the 
cocaequanoes  of  worgoocy 
conditions  sod  assure  the 
protection  of  onslta/offsito 
personnel,  the  public  health 
and  safety,  aad  tha  envlroo- 
aant.  to  tha  extant  possible. 


5.  Dedicate  an  individual  for  status 
updatoa  to  off  sits  author!  ties  and 
periodic  press  hriafiaga  joint  with 
off-sits  authorities. 

6.  Make  senior  technical  and  manage- 
mant  staff  available  for  aonsult- 
etior  with  state/ loesJ.  sn  s  peri¬ 
odic  basis. 

7 .  Provide  netaarologlaal  and  dote 
eitlaatia  to  offsite  authorities 
for  actual  releasee. 

S.  Provide  release  sad  does  projec¬ 
tions  based  on  available  informa¬ 
tion  aad  foreseeable  oootingas- 
elos. 

9.  Close  «it  or  rocomaend  reduction  of 

oaorgency  class. 


7.  Previdt  offslta  som tor ing  results  to 
f anility.  002  and  others  and  Jointly 

aaaoaa  them. 

0.  Continuously  assess  information  from 
from  facility  and  offslta  monitoring 
with  regard  te  protective  actions 
already  initiated  tor  public  and 
mobilising  evacuation  resources. 

9.  Provide  press  briefings.  Jointly  with 
facility. 

10.  Maintain  general  aergency  status 
until  closeout  or  reduction  of  emer¬ 
gency  class. 


Or  USPOBSI  MMimrran  AD  TUI  fOPOLATZOI 

000,  00E,  and  FEKA  recognize  that  tha  responsibility  for  activating  the 
prompt  notification  system  oallad  for  in  this  aactlon  to  notify  the 
public  la  properly  tha  raaponalbiiity  of  atate  and  local  governments. 
The  initial  notification  to  the  atate  and  local  officials  will  be  made 
by  the  DOD/DOE  facility  vfaen  appropriate  and  relayed  to  the  affected 
population.  It  must  be  completed  in  a  manner  oonaiatent  vlth  assuring 
the  public  health  and  safety.  The  design  objective  does  not,  however, 
constitute  a  guarantee  that  early  notification  can  be  provided  for 
everyone  with  100S  assurance  or  that  the  system  when  tested  under  actual 
field  conditions  will  meet  the  objective  in  all  cases. 

The  plan  should  Include: 

1.  The  specific  organizations  or  Individuals,  by  title, 
who  will  fct  responsible  for  notifying  response  organize- 
tlons  and  the  affected  population  and  the  specific 
decision  chains  for  rapid  implementation  of  alerting  and 
notification  decisions. 

2.  A  capability  for  2^- hour  per  day  alerting  and  notifica¬ 
tion. 

3.  Provision  for  the  use  of  public  communications  media 
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or  other  methods  for  Issuing  emergency  Instruct Iona  to 
members  of  the  publio. 

A.  A  doscrlptlon  of  the  information  that  would  bo  oom- 
aunlcatod  to  tho  public  under  given  circumstances,  for 
oootlnulog  lnatructlona  on  emergency  actions  to  follow, 
and  updating  of  Information. 

A.  Conoopt  of  Oparatlona 

1 .  Commercial  broadcast  aeaaages  are  the  primary  means  for 
advising  the  general  public  of  the  oondltiona  of  a  significant 
radiological  accident.  It  la  desirable  for  the  public 
notification  system  to  have  a  phasing  capability.  The 
arrangements  for  phasing  are  a  function  of  the  case-by-case 
population  distribution  or  topography  around  each  facility  and 
the  details  of  each  site-specific  preparedness  plan  of  state  and 
local  government. 

2.  A  prompt  notification  scheme  should  Include  the  capability  of 
local  and  state  agencies  to  provide  Information  promptly  over 
radio  and  TV.  The  emergency  plans  should  Include  evidence  of 
such  capability  via  agreements,  arrangements ,  or  citation  of 
applicable  laws  which  provide  for  designated  agencies  to  air 
messages  on  TV  and  radio  In  emergencies.  Initial  notifications 
of  the  public  might  Include  Instructions  to  stay  Inside,  close 
windows  and  doors,  and  listen  to  radio  and  TV  for  further 
instructions. 
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itlons  Supporting  Alerting  sad  ■otlflomtlon 
Objective 


Federal,  state,  and  local  government  and  facility  autborltlaa 
should  develop  and  maintain  plans,  systems,  procedures,  and 
relationships  that  are  effective  In  aoblllslng  responsible 
authorities  and  operating  eleaents  In  alerting  and  notifying 
the  general  public  and  In  assuring  appropriate  and  effective 
responses  by  the  public. 

Incident  Alert  notification 

The  triggering  of  processes  to  mobilize  forces  and  warn  the 
public  Is  dependent  upon  the  oommuni cation  between  the  facility 
and  government  authorities  (Federal,  state,  and  local).  The 
communications  net  should  feature  the  following  capacity. 

a.  Coverage .  24-hour  ooverage  at  the  facility  and  at  the 
primary  points  to  receive  and  act  upon  notification. 

b.  Points  t«  Be  Linked.  Assured  dissemination  of  alert  and 
warning  Information  by  the  facility  to  appropriate  local  and 
state  warning  points  should  be  maintained  at  all  times  and 
under  all  oondltlons. 

c.  Met  Control.  To  assure  effective  utilisation,  net 
discipline,  and  availability,  one  location  should  be 
assigned  responsibility  for  net  oontrol,  and  an  alternate 


designated.  It  ahould  luut  and  update  prooedurea  on 
testing,  sat  aeoeas,  and  discipline  and  maintenance  and 
repair. 


SXMlm  Availability  and  Kel lability.  ill  atationa/points 
od  the  network  and  the  coMunloatlona  linkage  ahould 
provide  a  capability  for  1— odlate  dissemination,  receipt, 
and  acknowledgment  of  alert  and  warning  aes sages  on  a 
24-hour  basis  The  system  ahould  be  able  to  function 
notwithstanding  adverse  environmental  conditions,  such  as 
floods  and  power  outages.  It  ahould  not  be  subject  to  pre¬ 
emption  for  lower  priority  purposes  nor  to  failure  due  to 
traffic  (aubscrlber}  overloading.  To  the  extent  a  alngle 
system  does  not  aeet  this  performance  guidance,  alternate 
means  ahould  be  in  place  which  have  dissimilar  vulnerability 
characteristics. 

Information  Sensitivity.  The  communication  system  design 
should  take  into  consideration  that  emergency  Information 
is  at  times  highly  sensitive  and,  If  monitored  by  the 
general  public.  Is  subject  to  misinterpretation  and  can  lead 
to  undesirable  and  counterproductive  reactions.  Therefore, 
it  is  desirable  not  to  cite  specific  radio  frequencies  in 
public  planning  documents. 

svatec  Features.  Dissemination  ahould  be  rapid  and  reliable 
and  provide  acknowledgment  and  verification  of  message 
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content.  It  la  daslrabla  for  voloe  traffic  to  bo  supported 
by  hard  oopy  verification. 

g.  Multi purpose  Dae.  Vhateve r  system  is  designed  and  installed 
to  aeet  all  of  the  above  capabilities  for  accident  alerting 
aay  be  used  for  ooamunl  cation  in  support  of  other  response 
functions.  However,  sy stasis  designed  for  other  purposes 
should  not  be  adapted  to  incident  alert  notification  unless 
(1)  all  of  the  criteria  are  net  and  (2)  such  adaptation 
does  not  conproaise  their  primary  purpose.  Exception  may 
be  Justified  when  a  system  designed  for  other  purposes  is 
adapted  to  incident  alert  notification  to  serve  as  a  back* 
up  to  the  primary  system. 

■otlfloatlon  of  lesponse  Organisations 

a.  is signed  Heaponalbllltv .  Plans  should  clearly  designate  the 
responsibility  and  means  of  notifying  response  organizations 
by  either  the  facility  or  by  the  state  or  local  warning 
points  designated  to  receive  initial  alert  notification. 

b.  Pis sag l nation  Time.  notification  points  cannot  be  encum¬ 
bered  by  sequential  call  down  processes  nor  can  response 
organizations  accept  the  time  lost  by  such  processes.  This 
second  level  notification  ahould  be  a  one-call  process  to 
all  assigned  organizations  to  be  notified.  Acknowledgment 
and  message  verification  is  essential.  Message  eontent  must 
be  clear  and  brief.  A  preferred  procedure  is  to  communicate 


•  posture  oode  which  oalls  for  T&rlous  predetermined 
roapoBsos  for  ssch  organisation  based  on  Its  alsslOD. 

C.  Canahllltv  of  Organization*  to  Ba  Motif led.  Organisations 

with  immediate  response  functions  should  also  have  a  24-hour 
capability  of  receiving  and  acting  upon  a  notification. 

d.  Internal  Alerting.  Each  organisation  with  response 
functions  should  develop  reliable  procedures  for  Internal 
alerting  and  soblllsatlon  of  forces.  The  systeo  should 
account  for  the  non-esergeney  nature  of  sane  organizations 
and  the  routine  posture  of  key  staff  eleaents. 

3.  ■otlfiostion  Systeaa 

a.  The  Emergency _ Broadcast  System  (PS).  The  Bnergency 

Broadcast  Systca  exists  to  furnish  an  expedited  scans  of 
furnishing  real-tine  oossuni cations  to  the  public  in  the 
event  of  war,  threat  of  war,  or  grave  national,  regional, 
or  local  crisis. 

To  activate  the  EBS  at  the  state  level,  a  request  say  be 
directed  to  an  Originating  Primary  Belay  Station  (usually  an 
FM  station  located  near  the  state  capital)  by  the  governor, 
his  designated  representative,  the  national  Heather  Service, 
the  State  Civil  Preparedness  or  taergeney  Servloes  Office, 
or  other  designated  state  authority. 
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it  the  local  level,  e  request  for  activation  my  be  directed 
to  the  Comop  Pro  gras  Control  Station  (CPCS-1)  bp  designated 
officials  of  local  governaent  or  the  National  Veather 
Service. 

In  either  oaae,  oonauni cations  facilities  developed  for  use 
in  contacting  and  providing  emergency  prograa  Material  uy 
Include  any  of  the  following:  telephone,  reaote  pickup 
units,  MOAA  Veather  Wire  Service  or  SOU  Veather  Radio, 
police  and  fire  ooMunicatlona,  auteur  and  citizens  band 
radio.  Station  unageaent  at  the  Originating  Prlury 
Relay  Station  and/or  the  Couon  Program  Control  Station 
authenticates  the  validity  of  all  requests  to  activate  the 
system.  Other  broadcast  stations  uy  activate  the  EBS  on  an 
individual  basis  as  needed.  This  is  important  since  station 
unageaent  is  responsible  for  all  prograa  uterlal  broadcast 
to  the  public. 

The  Originating  Prlury  Relay  Station  at  the  state  level, 
or  the  Coaoon  Prograa  Control  Station  at  the  local  level, 
will  take  the  following  steps  to  activate  the  EBS: 

1 .  Take  action  to  broadcast  emergency  programing 
which  uy  Include  recording  the  anergency  us  sage 
for  use  later. 

2 f  Broadcast  an  initial  stataoent. 

3.  Transalt  the  two-tone  Attention  Signal. 
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4.  Broadcast  tbs  emergency  announcement 


All  otbsr  participating  stations,  alsrtsd  via  tbalr  off- 
the-alr  aonltorlng  of  tbs  two- tons  signal,  raps  at  tbs 
above  procsduras.  Tbs  stats  and  local  BS  is  available 
for  public  officials  who  bars  specifically  basn  designated 
"activating  officials."  These  designees  are  responsible 
to  tbs  oommunlty  for  determining  tbs  appropriateness  of 
activating  tbe  EBS  for  dlssealnatlng  emergency  public 
Infonsatlon.  In  this  regard,  tbe  activating  official  oould 
determine  that  an  early  alert  to  tbe  broadcasters  vas 
advisable,  because  of  certain  actual  or  contemplated  adverse 
conditions.  Such  a  decision  oould  be  Implemented  by  tbe 
activating  official  notifying  tbe  broadcasters  by  available 
communications.  Tbe  bottom  line  of  tbe  early  alert  would  be 
to  notify  stations  that  are  off  tbe  air  that  there  may  be  a 
need  for  activation,  which  in  turn  would  oause  the  stations 
to  notify  appropriate  personnel.  Alerting  and  notification 
systems  around  the  subject  DOD/DOE  facilities  should  be 
Integrated  with  the  state  and  local  EBS  Operational  Area 
Plan.  Operational  Area  EBS  plans  Involve  agreements  with 
tbe  Common  Program  Control  Stations  (CPCS-1)  and  local 
emergency  preparedness  organizations,  while  tbe  state  EBS 
plan  is  coordinated  with  the  state  emergency  communications 
chairman.  It  may  be  necessary  for  organisations  to  sign 
agreements  with  CPCS-1  stations  In  order  to  oover  a  fast* 
breaking  general  emergency.  However,  actual  public  notices 


would  only  take  place  upon  authorisation  of  governmental 
authorltiaa. 


•  Itttoaal _ flailBifi _ Atmospheric  idalailtThtiflU  £JMJy|  I 

Weather  or  ^eryepcv  Hart.  lecel vers  oompe tibia  with 
Hsatbar  or  Baargancy  Alart  transmitters  oan  ba  obtainad 
commercially.  Vhara  transmitters  or  repeaters  ara  not 
available,  auch  oould  ba  provided  indapandantly,  or  parhaps 
by  nagotiatlon  with  the  1011  or  tha  Paderal  Communications 
Coamlsaion  (FCC) .  Receivers  and  aarvieing  thereof  oould  ba 
offered  as  a  aarvloe. 

Talaohona  Automatic  Dialers.  Systems  ara  available  whereby 
pre-selected  telephone  numbers  could  be  dialed  automatically 
and  a  recorded  announcement  played  when  a  telephone  is 
answered.  After  a  fixed  number  of  rings,  the  next  number 
is  dialed  automatically;  the  unanswered  numbers  are  redialed 
at  the  end  of  the  sequence.  This  system  could  be  most 
cost-effective  and  secure  for  warning  to  principal  response 
officials,  school  systems,  selected  industrial  complexes, 
downstream  water  works,  or  isolated  farms. 

Aircraft  with  Loudspeakers.  Hiking  trails  and  hunting  areas 
are  illustrative  of  areas  where  It  may  not  be  feasible  to 
provide  a  prompt  notification  by  any  other  means  axcept  by 
aircraft  equipped  with  powerful  sound  systems  or  by  dropping 
prepared  leaflets.  Such  would  not  work  in  bad  weather,  of 
course,  but  such  areas  are  less  likely  to  be  used  in  bad 


wsathar*.  Those  areas  should  be  reached  on  a  b« at- effort 
basis. 
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Zb  the  Brest  of  ft  radiological  accident  mt  a  DOD/DOE  facility,  a 
oontrollftd  area  should  be  ftatabllahftd  around  th«  existing  or  projected 
location  of  contamination,  Identified  by  sector  and  distance  to  oontrol 
access  to  the  area  and  to  oontrol  evacuation  of  the  effected  population 
If  that  becomes  necessary.  Procedures  for  Uniting  or  preventing  the 
radiological  exposure  of  the  general  public  should  be  by  two  actions, 
either  In  place  protection  or  evacuation. 

H  PLACZ  PIOTBCTIOI 

The  appropriate  Initial  action  for  the  public  Is  to  remain  Inside  their 
homes  or  office  building  and  turn  off  fans,  air  oondltloners,  and  forced 
air  heating  units.  Drink  and  eat  only  canned  or  packaged  foods.  If 
outside,  the  public  should  proceed  to  the  nearest  permanent  structure  by 
covering  their  nose  and  mouth  with  a  cloth  and  take  precautions  against 
stirring  up  and  breathing  any  dust.  It  Is  Important  to  remember  that 
movement  outside  eould  cause  greater  exposure  and  spread  contamination. 

The  public  should  be  advised  that  trained  monitoring  teams  mill 
be  moving  through  the  area  vearlng  special  protective  clothing  vlth 
equipment  to  determine  the  extent  of  any  possible  contamination  and  to 
establish  a  movement  route  for  evacuation  If  required. 
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■VACOATZOI 

In  tbe  event  of  evacuation,  traffic  control  points  should  bo  ostabllabod 
at  road  Intorsoctlons  immediately  out aids  of  tbo  existing  or  projected 
oontaslnated  area. 

All  vehicles  approaching  the  oontrolled  area  should  be  stopped,  be 
advised  of  the  hazard,  and  be  denied  acoess  to  the  area.  The  only 
authorized  access  points  to  tbe  oontrolled  area  should  be  designated  by 
local  oo-scene  emergency  response  forces. 

Traffic  on  sain  arteries  should  be  re-routed  so  as  not  to  transit  a 
controlled  area  and  to  prevent  Interference  with  evacuation  routes. 

The  on-scene  emergency  response  forces  should  establish  evacuation 
routes  and  direct  evacuees  to  a  designated  reception  area  and  center 
and  coordinate  all  evacuation  activities. 

Evacuation  instruction  and  orders  should  be  made  In  acoordance  with 
facility/State/local  procedures. 

Personnel  monitoring  teams  should  be  located  at  escb  established  traffic 
eontrol  point  on  the  evacuation  route. 

All  vehicles  leaving  tbe  controlled  area  should  be  stopped  and  evaluated 
for  possible  radioactive  contamination.  Contaminated  vehicles  In  excess 
of  established  standards  should  be  Impounded  at  the  traffic  oontrol 
points  on  the  evacuation  route  to  prevent  spreading  tbe  oontaslnated 
material . 
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All  personnel  leaving  the  controlled  area  should  be  registered  and  be 
evaluated  for  possible  radioactive  oontamination. 

Personnel  determined  to  be  contaminated  should  be  deeontamlnated  as  such 
as  possible  at  the  traffic  control  points  and  sent  to  a  reception  oenter 
for  further  evaluation  and  decontamination. 

Suitable  faclllty(s)  should  be  established  to  receive  persons  evacuated 
from  the  controlled  area  In  order  to  facilitate  wergency  feeding  and  to 
provide  emergency  ahelter  and  medical  aervloe  to  evaeuees.  All  persons 
being  evacuated  from  the  controlled  area  ahould  be  Informed  of  this 
Information  and  advised  when  reentry  to  the  area  Is  permitted. 

It  Is  assumed  that  the  affected  population  will  voluntarily  accept  and 
obey  evacuation  Instructions. 
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The  Department  of  Energy  Accident 


Response  Group  oonslsts  of  Qualified  scientific,  medical,  and 
technical  personnel  and  specialized  equlpaent  designated  to  oarry 
out  the  Department  of  Energy's  accident  response  operations  upon 
notification  of  a  peacetime  nuclear  weapons  accident. 

Aerial  Measuring  Sts  tea  (AMS)  -  Performs  aerial  measurements  of 
ground  and  airborne  radioactivity  over  large  areas  by  utilizing 
lnstruaentatlon  for  detecting  and  recording  gamma  radiation,  both 
as  gross  count  rates  and  gamma  energy  spectra.  Equlpaent  for 
determining  the  position  of  the  aircraft  Is  also  Integrated  Into 
the  system. 

Airborne  Radioactivity  -  Any  radioactive  aaterlal  suspended  In  the 
atmosphere. 

Air  Force  Radiation  Assessment  Team  (AFRaT)  -  A  field  qualified  team  of 
health  physicists  and  health  physics  technicians  established  at  the 
OSAF  Occupational  and  Environmental  Health  Laboratory  ( USAF  OfflL) 
carable  of  responding  worldwide  with  air-transportable  equipment 
to  radiation  accidents/ Incidents,  providing  on-site  health  physics 
consultation  and  Instrumentation  for  detecting,  Identifying,  and 
quantifying  any  possible  radiation  hazard. 
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Air  Sampler  -  l  device  used  to  oollect  a  sample  of  the  radioactive 
contamination  auapaodad  In  the  air. 

Air  Transportable  ladlac  Package — {JJhiZl  -  A  oolloetlon  of  KADIAC 
equipment,  spare  parts,  and  trained  instrument  repair  technicians 
maintained  In  an  alert  status  by  the  Air  Force  Logistics  Command 
for  airlift  to  the  scene  of  a  nuclear  accident/incident  to 
supplement  the  local  RADIAC  equipment  and' repair  capability. 

Aloha  Team  -  An  Army  teas  possessing  an  alpha  radiation  monitoring 
capability.  They  are  usually  identified  as  part  of  a  Nuclear 
Accident  and  Incident  Control  (NAIC)  Team. 

Anti -Contamination  Clothing  (Antl-C's)  -  Clothing  consisting  of 
coveralls,  shoe  covers,  cotton  gloves,  and  hood  or  hair  cap. 
Antl-contamlnatlon  clothing  provides  protection  for  the  user  from 
alpha-beta  radiation,  but  is  primarily  a  control  device  to  prevent 
the  spread  of  oontaalnation.  A  respirator  Is  worn  with  the 
antl-contaalnatlon  clothing  which  provides  protection  against  the 
inhalation  of  contaainants. 

Atmospheric  Release  Advlaorv  Capability  (ABACI  •  A  Department  of  Energy 
asset  oapable  of  providing  a  computer  generated  model  of  the 
most  probable  path  of  the  radioactive  oontaalnation  released  at  an 
accident  site. 

KmrWrns unrf  Count  fin  connection  with  health  protection^  -  The  background 
count  usually  Includes  radiation  produced  by  naturally  occurring 
radioactivity  and  cosmic  rays. 


Background  Radiation  -  Radiation  arising  from  radioactive  material  other 
than  the  one  directly  under  oonelderatlon.  Background  radiation 
due  to  ooaalc  rays  and  natural  radioactivity  is  always  present. 

Bint  Spear  -  1  term  used  to  identify  those  incidents  involving  nuclear 
vespons  that  are  of  significant  Interest  but  are  not  oategorlxed 
as  PINNACLE  NUCFLASH  or  PINNACLE  BROKEN  ARROW. 

Bioaaaav  -  The  method  or  methods  for  determining  the  amount  of  Internal 
contamination  received  by  an  Individual. 

Broken  Arrow  -  A  term  used  to  Identify  an  unexpected  event  Involving 
nuclear  weapons  or  nuclear  components  that  results  In  any  of  the 
following  situations  where  creating  a  risk  of  outbreak  of  nuclear 
war  does  not  exist: 

1.  Nuclear  detonation. 

2.  Non-nuclear  detonation  or  burning  of  a  nuclear 

weapon. 

3.  Radioactive  contamination. 

4.  Seizure,  theft,  or  loss  of  a  nuclear  weapon  or 
nuclear  component,  Including  jettisoning. 

5.  Public  hazard,  actual  or  Implied. 

The  Navy  Includes  significant  Incidents  In  this  category. 

Consequences  -  The  results  or  effects  (especially  projected  doses  or 


dose  rates)  of  a  release  of  radioactive  material  to  the  environment. 


Contamination  -  The  deposit  and /or  absorption  of  radioactive  material , 
bio  logical ,  or  obamlcal  agents  on  and  b y  structure*,  areas, 
personnel,  or  objects. 

Contamination  Control  -  Procedures  to  avoid,  reduce,  remove ,  or  render 
harmless,  temporarily  or  permanently,  nuclear,  biological,  and 
chemical  contamination  for  the  purpose  of  maintaining  or  enhancing 
the  efficient  oonduct  of  military  operations. 

Contamination  Control  Line  -  The  inner  boundary  of  the  contamination 
control  station. 

Contamination  Control  Station  fCC&l  -  An  area  specifically  designated 
for  permitting  Ingress  and  egress  of  personnel  and  equipment 
to/from  the  radiation  control  area.  The  outer  boundary  of  the 
Contamination  Control  Station  Is  the  radiological  control  line,  and 
the  Inner  boundary  Is  the  line  segment  labeled  the  contamination 
control  line.  An  Illustration  of  the  Contamination  Control  Station 
is  given  in  Figure  6-1. 

Contamination  Disposal  Coordinating  Element  fSDCE)  -  A  specialized  Air 
Force  unit  that  has  primary  responsibility  for  the  disposal  of 
contaminated  materials  at  the  scene  of  a  nuclear  weapons  accident. 

cumulative  Dose  (radiation!  -  The  total  dose  resulting  from  repeated 
exposure  to  radiation  of  the  same  region,  or  of  the  whole  body. 

Deeav  (radioactive!  -  The  decrease  in  the  radiation  intensity  of  any 
radioactive  material  vltb  respect  to  time. 


Decontamination  -  The  process  of  Making  any  parson,  object,  or  area 
aafa  by  absorbing,  destroying,  neutralizing,  asking  harmless,  or 
removing  ohealcal  or  blologloal  agents,  or  by  removing  radioactive 
Material  dinging  to  or  around  it. 

Decontamination  Station  -  l  building  or  location  suitably  equipped  and 
organized  where  personnel  and  Material  are  cleansed  of  ehmlcal, 
biological,  or  radiological  oontaalnants. 


Department  of  Defense  t  DOD  ]  Huclear  Weapons  Capable  Fixed  facility  -  A 
DOD  facility  oapable  of  receiving,  storing,  Maintaining,  or 
deploying  nuclear  weapons  or  radiological  components. 


Department  of  Energy  Team  Leader  -  The  coordinator  of  all  Departaent 
of  Energy  matters  on-site,  including  Department  of  Energy  Accident 
Response  Group  operations. 

Directorate  of  Military  Support  (POMS)  -  A  Headquarters ,  Departaent  of 
Army  (ODCS  OP},  action  agency  which,  upon  Presidential  declaration 
of  a  disaster  or  emergency  (Public  Lav  92-288),  becomes  the  DOD 
executive  agent  to  provide  military  support  for  various  emergency 
activities. 

Disaster  Control  -  Measures  taken  before,  during,  or  after  hostile 
action,  natural  or  man-made  disasters,  to  reduce  the  probability 
of  damage,  Minimize  Its  effects,  and  Initiate  recovery. 

Disaster  Control  Officer  (DCO)  -  The  DCO  Is  the  DOD  point  of  contact  for 
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coordination  with  FEMA  of  support  provided  for  off-aite  operations 
by  tha  Director  of  Military  Support  (DOKS). 

Disaster  Preparedness  -  That  sarlas  of  notions  roqulrod  to  control 
and  nanage  nuclear  Incidents  or  aeddenta  and  bring  th«s  to  the 
aoat  practicable  conclusion  within  the  established  security  and 
safety  framework.  This  Includes  Initial  and  subsequent  reporting 
response,  Explosive  Ordnance  Disposal  procedural  action  on  the 
weapon,  appropriate  security,  legal  and  medical  aspects,  public 
Information,  and  control  of  hazards  caused  by  the  accident. 
Control  of  the  accident-caused  hazards  includes  such  things  as: 
survey  of  the  Incident/accident  area  to  establish  lsodose  lines 
and  all  types  of  monitoring;  personnel  and  area  decontamination; 
disposition  of  nuclear,  high  explosive,  and  contaminated  Items. 

Disaster  Response  Force  (DRF)  -  The  CSAF  base  level  organization  which 
responds  to  disasters  for  establishing  command  and  control,  and  to 
support  disaster  operations. 

Dose  Rate  Contour  Line  -  A  line  on  a  map,  diagram,  or  overlay  joining 
all  points  at  which  the  radiation  dose  rate  at  a  given  time  is 
the  same. 

Dosimetry  -  The  measurmnent  of  radiation  doses.  It  applies  to  both  the 
devices  used  (dosimeters)  and  to  the  techniques. 

Emergency  Planning  Zone  (E?Z)  -  A  generic  area  defined  to  facilitate 
off-site  emergency  planning  and  develop  a  algnlfleant  response 
base.  During  an  emergency  response,  best  efforts  are  made  matclnc 
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us*  of  pita  action  crltsrls  without  regard  to  whothsr  psrtlculsr 
sross  aro  Insldt  or  outsldo  EPZ. 

Exclusion  lr»«  .  Any  do  signs  tod  arcs  oontslnlng  on#  or  more  nucloar 
weapons  or  ooaponents. 

Explosive  Qrdnanco  .  ah  aunltlons  oontslnlng  explosives,  nuclear 
fission  or  fusion  materials,  and  biological  and  chemical  agents. 
This  Includes  boobs  and  warheads;  guided  and  ballistic  missiles; 
artillery,  mortar,  rocket,  and  small  arms  ammunition;  all 
mines,  torpedoes,  and  depth  charges;  pyrotechnics;  clusters 
and  dispensers;  cartridge  and  propellant  actuated  devices; 
electroexplosive  devices;  and  all  similar  or  related  Items  or 
components  explosive  In  nature. 

Ercloalve  Ordnance  Disposal  ( EOD)  -  The  detection,  Identification,  field 
evaluation,  rendering-safe,  and/or  disposal  of  explosive  ordnance 
which  have  become  hazardous  by  damage  or  deterioration  when  the 
disposal  of  such  explosive  ordnance  Is  beyond  the  capabilities 
of  personnel  normally  assigned  the  responsibility  for  routine 
disposal. 

Explosive  Ordnance  Disposal  Incident  -  The  suspected  or  detected 
presence  of  unexploded  explosive  ordnance,  or  damaged  explosive 
ordnance,  which  constitutes  a  hazard  to  operations,  Installation, 
personnel,  or  material.  Not  Included  In  this  definition  are 
the  accidental  arming  or  other  conditions  that  develop  during  the 


manufacture  of  high  oxploalve  material,  technical  service  assembly 
operations,  or  the  laying  of  mines  and  demolition  ofaargas. 

ilflhlEh  0»><ln>nc«  Plspoasl  Procedures  -  Tboae  particular  oourses  or 
modes  of  notion  of  aeoeas  to,  recovery,  rendering-safe,  and  final 
disposal  of  explosive  ordnance  or  any  hazardous  material  associated 
with  an  explosive  ordnance  disposal  Incident. 

1.  looeas  procedures.  Those  actions  taken  to  locate 
exactly  and  to  gain  access  to  unexploded  explosive 
ordnance. 

2.  Recovery  procedures.  Those  actions  taken  to  recover 
unexploded  explosive  ordnance. 

3.  Render  safe  procedures.  The  portion  of  the  ex¬ 
plosive  ordnance  disposal  procedures  Involving  the 
application  of  special  explosive  ordnance  disposal 
methods  and  tools  to  provide  for  the  Interruption 
of  functions  or  separation  of  essential  components 
of  unexploded  explosive  ordnance  to  prevent  an 
unacceptable  detonation. 

4.  Final  disposal  procedures.  The  final  disposal  of 
explosive  ordnance  by  explosive  ordnance  disposal 
personnel,  which  may  Include  demolition  or  burning 
In  place,  removal  to  a  disposal  area,  or  other 


appropriate  means. 
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5.  Explosive  Ordnance  Disposal  Unit.  Personnel  with 
special  training  and  equipment  who  render  explosive 
ordnance  safe  (such  as  boebs,  Bines,  projectiles, 
and  booby  traps),  aake  Intelligence  reports  on  such 
ordnance,  and  supervise  the  safe  r«oval  thereof. 

Explosive  Ordnance  Beconnaiaaanoe  .  Keconnalasanoe  Involving  the  Inves¬ 
tigation,  detection,  location,  Barking,  Initial  Identification,  and 
reporting  of  suspected  unexploded  explosive  ordnance,  by  explosive 
ordnance  reconnaissance  agents,  in  order  to  deteralne  further 
action. 

Exposure  Do  a#  .  The  exposure  dose  at  a  given  point  Is  a  measurement  of 
radiation  in  relation  to  its  ability  to  produce  ionization.  The 
unit  of  Beasureaent  of  the  exposure  dose  Is  the  roentgen. 

Facility  Area  Bnergencv  -  The  emergency  action  level  at  a  DOD  fixed 
nuclear  weapon  facility  which  indicates  that  a  significant  release 
could  occur,  but  the  situation  is  under  control  based  on  current 
Information. 

Federal  (organizations)  -  Agencies,  departments,  or  their  components, 
of  the  O.S.  Federal  government,  having  a  role  in  emergency  planning 
and  preparedness. 

Federal  Coordinating  Officer  (FCO)  -  A  Federal  Official  appointed  by  the 
President  In  the  event  a  major  disaster  or  eaergency  is  declared 
(Public  Law  93-288).  He/she  may  be  from  FEHA,  DOD,  DOE,  or 
another  source  (e.g.,  White  Bouse  Staff  or  Department  of  Justice). 


Id  other  than  a  declared  emergency,  the  FEMA  official  ia  ao 
designated. 


Ftdcral _ «ev  Manaeem* Bt  Aaency  (FEMA)  -  Thia  Agenoy  establishes 

Federal  policies  for  and  coordinates  all  civil  defense  and 
civil  emergency  planning,  Management,  mitigation,  and  assistance 
functions  of  executive  agencies.  FDtA  assists  local  and  state 
agencies  in  their  emergency  planning.  Its  primary  role  in  a 
nuclear  weapon  accident  is  one  of  coordinating  Federal,  state, 
local,  and  volunteer  response  agencies. 


Federal  Response  Center  -  The  on-scene  focal  point  for  coordination  of 
overall  Federal  response  to  an  accident/incident.  It  oontalns  the 
office  of  the  Federal  Coordinating  Officer  and  representatives  of 
other  Federal,  state,  local,  and  volunteer  agencies. 

Field  Instrument  for  the  Detection  of  Low  Energy  Radiation  fFIDLER'  -  A 
probe,  used  with  the  FRM-5  and  other  aupportlng  instrument 
packages,  capable  of  detecting  low  energy  gamma  and  x-rays. 


Film  Badge  -  A  photographic  film  packet  to  be  carried  by  personnel,  in 
the  form  of  a  badge  usually  used  for  measuring  and  permanently 
recording  gamma  ray  dosage. 

General  Bneryencv  -  An  emergency  action  level  at  a  DOD  nuclear  weapon 
capable  fixed  facility  which  indicates  an  actual  release  of 
radioactive  contamination. 
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f.n  tm  -  ih*  time  required  for  the  activity  of  a  given  radioactve 
■poolos  to  decrease  to  half  of  lta  initial  value  dua  to  radioactive 


decay.  The  half-life  la  a  oharacterlatlc  property  of  each 
radioactive  apedes  and  is  independent  of  lta  amount  or  oondltlon. 
The  biological  half-life  of  a  given  laotope  la  the  time  in  which 
the  quantity  in  the  body  will  decreaae  to  half  a a  a  result  of  both 
radioactive  decay  and  biological  ellalnatlon. 

Hot  Spot  -  Region  in  a  oontaalnated  area  in  which  the  level 
of  radioactive  contamination  is  considerably  greater  than  in 
neighboring  regions  in  the  area. 

Initial  Response  Force  (IMF)  -  A  force,  identified  in  tie  Nuclear 
Accident  Response  Capabilities  Listing  (NARCL) ,  belonging  to  DOD 
or  DOE  Installations,  facilities,  or  activities,  within  the  United 
States  and  its  territories,  tasked  with  taking  aoergency  response 
actions  necessary  to  maintain  command  and  control  on-site  pending 
arrival  of  the  service  or  agency  response  force.  Functions 
which  the  initial  response  force  is  tasked  to  perform,  within  its 
capabilities,  are: 

1.  Rescue  operations. 

2.  Accident  site  security. 

3.  Firefighting. 

A.  Initial  weapon  emergency  safing. 


5.  Radiation  monitoring. 


6.  Establishment  of  command,  oontrol,  and  oommunl ca¬ 
tions. 

7.  Public  affairs  actlrltlas. 

Joint  Information  Center  (Jin  -  A  joint  DOD/DOE/FEMA  osntar  responsible 
for  the  coordination  of  all  public  information  prior  to  release. 
It  Includes  public  affairs  representatives  from  the  DOD,  DOE, 
and  FEMA  as  well  as  provisions  for  other  Federal,  state,  and 
local  representatives  and  la  established  near  the  scene  of  a 
nuclear  weapon  accident/incident  which  affects  (or  appears  likely 
to  affect)  areas  outside  DOD  or  DOE  facility  boundaries. 

Joint  Nuclear  Accident  Coordinating  Center  ( JMACC)  -  A  oomblned  Defense 
Nuclear  Agency  and  Department  of  Energy  centralized  agency  for 
exchanging  and  maintaining  Information  concerned  with  radiological 
assistance  capabilities  and  coordinating  assistance  activities. 

Joint  Radiological  Control  Center  -  A  facility,  staffed  by  repre¬ 
sentatives  from  each  of  the  agencies  conducting  radiological 
operations,  for  the  coordination  of  radiological  survey  data  and 
radiological  safety/healtb  physics  matters. 

Licensed  Material  -  Source  material,  special  nuclear  material,  or  by¬ 
product  material  received,  possessed,  used,  or  transferred  under 
a  general  or  special  license  Issued  by  the  Nuclear  Regulatory 


Commission  or  a  state. 


Local  ( organisation)  -  The  local  government  agency  or  offleo  having  the 
principal  or  load  rola  In  emergency  planning  and  praparadnais. 

Gana  rally  this  will  bo  the  county  government.  Other  local 
government  entitles  (e.g. ,  towns,  oltles,  municipalities)  are 
oonaldered  to  be  sub-organlzatlona  with  supportive  roles  to  the 

nripcloal  or  lead  local  government  organisation  responsible  for 

emergency  planning  and  praparedness.  In  acoe  oases  there  will  be 
■ore  than  one  lead  organization  at  the  local  level,  but  designation 
of  one  lead  local  organization  Is  preferable. 

Mari nun  ppraiaaible  hose  -  That  radiation  dose  which  a  military 
commander  or  other  appropriate  authority  nay  prescribe  as  the 

limiting  cumulative  radiation  dose  to  be  received  over  a  specific 
period  of  time  by  members  of  his  oommand,  consistent  with 
operational  military  considerations. 

tori nff  -  The  act  of  detecting  the  presence  of  radiation  and  the 
measurement  thereof  with  radiation  measuring  Instruments. 

national  Defense  Area  l NDA )  -  An  area  established  on  noD-Federal  lands 
located  within  the  United  States,  its  possessions,  or  territories 
for  the  purpose  of  safeguarding  classified  defense  Information 
or  protecting  Department  of  Defense  equipment  and/or  material. 
Establishment  of  a  National  Defense  Area  temporarily  places  such 
noo-Federal  land  under  the  effective  oontrol  of  the  Department  of 
Defense  and  results  only  from  an  emergency  event.  The  senior 


Department  of  Defense  representative  at  the  scene  will  define 
the  boundary,  mark  it  with  a  physical  barrier,  and  post  warning 
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signs.  His  landowner's  oonssnt  sad  ooops ration  should  bs  obtained 
whenever  posslbls;  bowavar,  military  necessity  will  dictate  the 
final  decision  regarding  location,  shape,  and  site. 

national  Security  Area  fsn  -  An  area  astabllahed  on  non-Federal  lands 
located  within  the  United  States,  Its  possessions,  or  territories 
for  the  purpose  of  safeguarding  classified  and/or  restricted 
Information,  or  protecting  Department  of  Energy  equipment  and/or 
material.  Establishment  of  an  MSA  temporarily  places  such  non- 
Federal  lands  under  the  effective  control  of  the  DOE  and  results 
only  from  an  emergency  event.  The  senior  DOE  representative  having 
custody  of  the  material  at  the  scene  will  define  the  boundary, 
mark  It  with  a  physical  barrier,  and  post  warning  signs.  The 
landowner's  consent  and  cooperation  will  be  obtained  whenever 
possible;  however,  operational  necessity  will  dictate  the  final 
decision  regarding  location,  shape,  and  size. 

Nuclear  Accident _ and _ Incident  .  Control _ ZfiAB _ (MIC)  -  An  Army  teas 

organized  to  minimize  and  prevent  the  loss  of  life,  personal 
Injury,  hazardous  effects,  snd  destruction  of  property,  to  secure 
classified  material,  and  to  enhance  and  maintain  the  public's 
confidence  In  the  Army's  ability  to  effectively  respond  to  a 
nuclear  accident  or  Incident. 

ilurlear  Accident  and  Incident  Control  Officer  ( MAICQ )  .  An  Army  Officer 
designated  by  the  oommander  responsible  for  Nuclear  Accident  and 
Incident  Control  to  represent  him  at  the  scene  of  a  nuclear  weapons 
accident  or  significant  nuclear  weapons  Incident  and  to  act  as 
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on-soene  ooamander  during  the  absence  of  the  appointed  on-scene 
oo— ndor. 

lUfilllE  Contribution  .  Explosive  energy  released  by  nuclear  fission 
or  fusion  rosctions,  ss  part  of  tbs  total  anargy  ralaascd  by 
tba  aoddantal  azploslon  of  a  nuclaar  weapon.  Any  nuelaar 
contribution  equivalent  to  four  or  more  pounds  of  TNT  Is  oonsldarad 
significant,  and  would  add  beta  and  gams  radiation  hazards  to 
other  radiological  and  toxic  hazards  present  at  a  nuclear  weapons 
accident  site. 

Nuclear  Detonation  -  A  nuclear  explosion  resulting  from  fission  or 
fusion  reactions  in  nuclear  materials,  such  as  that  fron  a  nuclear 
weapon. 

Nuclear  Bnerfency  Search  Teas  (NEST)  -  A  DOE  asset  which  has  specialized 
equipment  for  conducting  radiation  survey  and  detection,  field 
communications,  EOD  support,  bomb/weapon  diagnostics,  hazard 
prediction,  damage  mitigation,  and  decontamination. 

Nuclear  Radiation  -  Particulate  and  electromagnetic  radiation  emitted 
from  atomic  nuclei  in  various  nuclear  processes.  The  important 
nuclear  radiations,  from  the  weapons  standpoint,  are  alpha  and  beta 
particles,  gamma  rays,  and  neutrons.  All  nuclear  radiations  are 
ionizing  radiations,  but  the  reverse  is  not  true. 

Nuclear  Weapon  -  A  device  in  which  the  explosion  results  from  the  energy 
released  by  reaction  involving  atomic  nuclei,  either  fission  or 
fusion,  or  both. 
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Nuclear  Weapon  Accident  -  in  unexpected  event  involving  nuclaar  weapons 
or  radlologleal  nuclaar  weapon  ooaponanta  that  raaulta  in  any  of 
tha  following: 

1.  Accidental  or  unauthorized  launching,  firing,  or  uae 
by  U.S.  forces  or  O.S.  supported  allied  forces  of 
a  nuclear-capable  weapons  ayatem  which  oould  create 
the  risk  of  an  outbreak  of  war. 

2.  Nuclear  detonation. 

3.  Non-nuclear  detonation  or  burning  of  a  nuclear 
weapon  or  radiological  nuclear  weapon  oonponent. 

i».  Radioactive  contanlnatlon. 

5.  Seizure,  theft,  loss,  or  destruction  of  a  nuclear 
weapon  or  radiological  nuclear  weapon  oonponent, 
including  Jettisoning. 

6.  Public  hazard,  actual  or  implied. 


Nuclear  Weapon  Accldent/Slgnl ficant  Incident  Assistance  -  That  assis¬ 
tance  provided  after  an  accident  or  significant  incident  involving 
nuclear  weapons  or  radiological  nuclear  weapon  components  to: 


1.  Evaluate  the  radiological  hazard. 

2.  Acoompllsh  emergency  rescue  and  first  aid. 

3.  Minimize  safety  hazards  to  the  public. 

i».  Minimize  exposure  of  personnel  to  radiation  and/or 
radioactive  material. 
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5.  Establish  security,  as  necessary ,  to  protaot 


olasslflad  government  material. 

6.  Minimize  the  spread  of  radioactive  contamination. 

7.  Minimize  damaging  affects  on  property. 

8.  Disseminate  technical  Information  and  medical  advice 
to  appropriate  authorities. 

9.  Inform  the  public  (as  appropriate)  to  minimize 
public  alarm  and  to  promote  orderly  accomplishment 
of  emergency  functions. 

10.  Support  recovery  operations  of  damaged  weapons  or 
weapon  components. 

11.  Support  the  removal  of  radiological  hazards. 

Nuclear  Weapon  Incident  -  An  unexpected  event  involving  a  nuclear 
weapon,  facility,  or  component  resulting  In  any  of  the  following, 
but  not  constituting  a  nuclear  weapon(s)  accident: 

1 .  An  Increase  in  the  possibility  of  explosion  or 
radioactive  contamination. 

2.  Errors  committed  In  the  assembly,  testing,  load* 
lng,  or  transportation  of  equipment,  end/or  the 
malfunctioning  of  equipment  and  material  which  could 
lead  to  an  unintentional  operation  of  all  or  part 
of  the  weapon  arming  and/or  firing  sequence,  or 
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which  oould  lead  to  a  substantial  chans*  in  field 
or  increased  dud  probability. 


3.  Any  not  of  God,  unfavorable  environment,  or 
oondltlon  resulting  In  damage  to  a  weapon,  facility, 
or  ooaponect. 

Muclear  Weapon  Significant  Incident  -  An  unexpected  event  Involving 
nuclear  weapons  or  radiological  nuclear  weapon  oonponents  which 
does  cot  fall  in  the  nuclear  weapon  accident  category  but: 

1 .  Results  In  evident  daaage  to  a  nuclear  weapon 
or  radiological  nuclear  weapon  component  to  the 
extent  that  major  rework,  conplete  replacement, 
or  examination  or  recertification  by  the  DOE  is 
required. 

2.  Requires  immediate  action  In  the  Interest  of  safety 
or  nuclear  weapons  security. 

3.  May  result  In  adverse  public  reaction  (national  or 
International)  or  praature  release  of  classified 
Information. 

4.  Could  lead  to  a  nuclear  weapons  accident  and 
warrants  that  high  officials  or  agencies  be  Informed 
or  take  action. 
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Incline  field  -  The  energy  released  Id  the  detonation  of  a  nuclear 
weapon,  measured  In  terms  of  the  kllotons  or  megatons  of 
trinitrotoluene  (TNT)  required  to  produce  an  equivalent  energy 
release. 

Occupational  and  Environmental  Health  Laboratory  (0 BtL)  -  A  OSAF  unit 
that  provides  consultant,  engineering,  and  analytical  support  In 
radiological  health  programs.  This  OSAF  unit  offers  a  aultltude  of 
technical  servloes  on  radiological  problems.  The  field  unit  of  the 
OEHL  is  called  the  Air  Force  Radiological  Assessment  Team  (AFRAT). 

Off-Site  -  That  area  beyond  the  boundaries  of  a  DOD  installation  or  DOE 
facility,  Including  the  area  beyond  the  boundary  of  an  NDA  or  NSA, 
that  has  been,  or  say  become,  affected  by  a  nuclear  weapon  accident 
or  significant  incident. 

On-Scene  Cnmmand»r  .  The  person  designated  to  coordinate  the  DOD  rescue 
efforts  at  the  rescue  site. 

On-Site  -  That  area  around  the  scene  of  a  nuclear  weapon  accident  or 
significant  incident  that  is  under  the  operational  control  of  the 
installation  oommander,  facility  manager,  DOD  obscene  oommander, 
or  DOE  team  leader.  The  on-site  area  Includes  any  area  which  has 
been  established  as  a  NDA  or  NSA. 

Oraliov  •  Enriched  uranium.  One  of  the  primary  fissionable  materials 
used  in  nuclear  weapons. 
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firUculSte _ BHiatifla  -  ladiation  in  the  fora  of  particles  (o.g. , 

neutrons,  electrons,  alpha  and  beta  partlclaa)  aa  oppoaad  to 
electromagnetic  radiation. 

Planning  Baal  a  -  Guidance  In  terms  of  (1)  aiat  of  planning  araa 
dlatanea;  (2)  tine  dapandance  of  release;  and  (3)  radiological 
oharaetariatica  of  ralaaaaa. 


Planning  Standard  -  The  atandard  that  auat  ba  act  for  on-alte  and  off¬ 
al  ta  emergency  plana  and  praparadnaas. 

Plutonium  (Pu)  -  An  artificially  produced  radioactive  material.  The 
Pu-239  isotope  is  used  primarily  in  nuclear  weapons. 

Primary  Command _ RcaPQaalfallltV  *  The  service  or  agency  in  physical 

possession  or  custody  of  nuclear  material  when  an  accident  occurs 
will  have  primary  command  responsibility  at  the  scene. 

Principal  ( organizational ;  -  Federal,  state,  local  agencies  or  depart¬ 
ments  or  executive  offices  and  nuclear  weapons  fixed  facilities 
having  maior  or  lead  roles  in  emergency  planning  and  preparedness. 

Private  Sector  (organizational ;  -  Industry,  volunteer,  quasl- 
governmental ,  etc.,  having  a  role  In  emergency  planning  and 
praparadnaas.  It  Is  not  possible  to  totally  specify  each  class 
or  type  of  organisation  that  nay  be  involved  In  the  total  emergency 
planning  and  preparedness  scheme.  Nor  is  It  possible  to  define 
the  particular  roles,  functions,  and  responsibilities  of  "principal 
organisations”  and  Bsub-organisatlons. ”  This  la  a  matter  that  Is 
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beat  defined  by  the  various  parties  involved  in  developing  plans 
and  preparedness  for  each  nuclear  weapons  fixed  facility.  Vhere 
the  guidance  In  this  docuaent  Indicates  a  function  that  Bust  be 
performed,  emergency  planners  at  all  levels  must  decide  and  agree 
anong  thenselves  which  organisation  la  to  perfora  such  function. 

Projected  Dose  -  in  estlnate  of  the  radiation  dose  which  affected 
Individuals  oould  potentially  receive  if  protective  actions  are  not 
taken. 

Protective  Action  -  An  action  taken  to  avoid  or  reduce  a  projected  dose 
(soaetines  referred  to  as  protective  Measure). 

Protective  Action  Guide  -  Projected  absorbed  dose  to  Individuals  In  the 
general  population  which  warrants  protective  sctlon. 

Radiation  Absorbed  Dose  (RAD)  -  One  RAD  represents  the  absorption  of  100 
ergs  of  nuclear  (or  Ionizing)  radiation  per  gram  of  the  absorbing 
■aterlal  or  tissue. 

Radioactivity  Detection  Indication  and  Computation  (RADIAC1  .  A  tern 
devised  to  designate  various  types  of  radiological  measuring 
Instruments  or  equlpaent. 

Radioactivity  -  The  spontaneous  emission  of  radiation,  generally  alpha 
or  beta  particles,  often  accompanied  by  gamma  rays  from  the  nuclei 
of  an  unstable  Isotope. 
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Radiological  Advlaorv  Medical  Im  f RAKH  -  A  special  tui  established 
at  Walter  feed  Amy  Medical  Center  under  tha  Comaander,  0.3. 
Army  Health  Services  Command ,  which  la  available  to  the  oi^> 
scene  ooaaander,  Ruclear  Accident  and  Incident  Control  Officer,  or 
ooanander  of  a  military  hospital.  Teaa  personnel  will  advise  on 
radiological  health  hazards  and  exposure  level  criteria. 

Radiological  Control  Area  (ACL)  -  The  control  area  enooapasslng  all 
known  or  suspected  radiological  oontamlnatlon  at  a  nuclear  weapons 
accident. 

Radiological  Control  Line  fRCM  -  A  oontrol  line  surrounding  the 
radiological  oontrol  area.  Initially,  the  radiological  oontrol 
line  should  extend  100  aeters  beyond  the  knovn/suspected 

radiological  contamination  to  provide  a  measure  of  safety. 

Radiological  Control  Teaa  (RADCOK)  -  Special  radiological  teams  of  the 
O.S.  Army  and  O.S.  Navy  that  are  organized  to  provide  technical 
assistance  and  advice  In  radiological  emergencies. 

Radiological  Survey  -  The  directed  effort  to  deteralne  the  distribution 
of  radiological  aaterlal  and  dose  rates  in  an  area. 

Residual  Contamination  -  Contamination  which  remains  after  steps  hsve 
been  taken  to  remove  It.  These  steps  aay  oonslst  of  nothing  more 
than  allowing  the  oontaalnatlon  to  decay  naturally. 


Roentgen  -  A  unit  of  exposure  dose  of  gamma  (or  x-ray)  radiation  In 
field  dosimetry;  one  roentgen  Is  essentially  equal  to  one  RAD. 


Inantfp  Eoulvalert  (bpo  -  Ou  BBi  is  the  quantity  of  Ionizing 
radiation  of  any  typo  which,  whan  abaorbad  by  aan  or  othar  aaas&la, 
producaa  a  physiological  affact  equivalent  to  that  produoad  by  the 
absorption  of  ona  roentgen  of  x-ray  or  ga— a  radiation. 

Servian /Aaaecv  Baaponaa  Forca  fSBF^  -  A  DOB  or  DOE  raaponaa  force  that 
la  appropriately  wanned,  equipped*  and  oapabla  of  performing  the 
Initial  response  foroa  tasks  and  ooordlnatlng  all  actions  necessary 
to  effectively  control  and  recover  from  an  accident  or  significant 
Incident.  The  specific  purpose  of  a  service/agency  response 
force  is  to  be  able  to  provide  nuclear  weapon  accldent/algnlflcant 
incident  assistance.  Service/agency  response  forces  are  organized 
and  maintained  by  those  services  or  agencies  which  have  oustody  of 
nuclear  weapons  or  radioactive  nuclear  weapon  oooponents. 

State  (organization)  -  The  state  governsent  agency  or  office  having  the 
principal  or  lead  role  in  emergency  planning  and  preparedness. 
There  say  be  sore  than  one  state  involved,  resulting  in  application 
of  the  evaluation  criteria  separately  to  sore  than  one  state.  To 
the  extent  possible,  however,  one  state  should  be  designated  lead. 

Sub  ( organizational  -  Anv  organization  such  as  agencies,  departments, 
offices,  or  looal  Jurisdictions  having  a  supportive  role  to 
the  principal  or  lead  organizatlon(s)  in  emergency  planning  and 
preparedness. 


Tubal lev  -  Natural  uranlus  used  in  nuclear  weapons. 


Tritium  -  Tritium  la  a  radioactive  laotopa  of  hydrogen  having  one  proton 
and  two  neutrons  In  the  nucleus.  Tritlua  la  a  beta  saltier. 


n«»e«< »»  .  Oranlua  la  a  heavy,  silvery  white,  radioactive  eetal .  Zn  air, 
the  aetal  beooaes  ooated  with  a  layer  of  oxide  that  will  aake  It 
appear  from  a  golden-yellow  oolor  to  alaoat  black.  Oranlua  la  an 
alpha  ealtter. 

Weapon  Debris  ( nuclear ^  -  The  residue  of  a  nuclear  weapon  after  It  has 
exploded;  that  la,  the  aaterlala  used  for  the  casing,  and  other 
ooaponents  of  the  weapon,  plus  unexpended  plutonlua  or  uranium, 
together  with  fission  products,  If  any. 

Weapons  Recovery  -  Includes  a  comprehensive  assessment  of  the  accident, 
neutralizing  the  weapon  hazards,  and  renovlng,  packaging,  and 
shipping  of  the  weapon  hazards. 


IF 
AFOC 
IF  RAT 
DC 

AOC 

ABAC 

ARC 

ATRAP 

ATSD(AE) 

AOTODIN 

AUTOS ETOCOM 

AUTOVON 

CCS 

CDCE 

CEOI 

CP 

CPH 


Air  Force 

Air  Fore*  Operation*  Contor 

Air  Foroo  Radiological  Aaalatanoe  Teas 

Aarial  Measurement  System 

Any  Oparatlona  Canter 

Atmospheric  talaaaa  Advisory  Capability 

Accident  Raaponae  Croup 

Air  Transportable  BADIAC  Package 

Assistant  to  the  Secretary  of  Defense  (Atonic  Energy) 
Automatic  Digital  Metvork 

Autonatlc  Secure  Voice  Communi cations  Metvork 

Autcaatlc  Voice  Netvork 

Contamination  Control  Station 

Contamination  Disposal  Coordination  Element 

Communication  Electronic  Operational  Instruction 

Command  Post 

Counts  Per  Minute 


CPZ 


Coaaand  Po»t  Exercise 


DCS 

SCO 

DDD 

DOD 

DOE 

DOE/AL 

DOE/NV 

DOKS 

DOT 

DMP/M3 

DNA 

DRF 

ECS 

EEFI 

EOC 

EOD 

EHT 


Disaster  Control  Kleaent 

Disaster  Control  Of  floor 

Diroot  Dlotaneo  Dialing 

Dopartaont  of  Dofonoo 

Departaent  of  Energy 

(DOE)  Albuquerque  Oporatlona 

(DOE)  Nevada  Oporatlona 

Director  of  Military  Support 

Dopartaont  of  Transportation 

Disintegrations  Per  Minute  per  Cubic  Meter 

Defense  Nuclear  Agency 

Disaster  Response  Force 

Exercise  Control  Staff 

Essential  Eloaents  of  Friendly  Inforaatlon 
Emergency  Operation  Center 
Explosive  Ordinance  Disposal 
fiaergency  Medical  lean 
Environaental  Protection  Agency 


EPA 


f 

a 


rco 

PCDNl 

RKA 

PON  AC 

PSKAP 

ITS 

GKF 

GSA 

EF 

HAH  5 

HOT  SPOT 

HQDNA 

DfWS 

MAP 

MF 

JA 

JACC/CP 

JCCSA 

JCS 


ABUfZATZQSS,  «otlMd 


Federal  Coordinating  Of floor 

Plold  Caaaand,  Dofonoo  luelonr  Agency 

Federal  taergency  Management  Ago  no  y 

Ping  Of  floors'  ludoar  Vospon s  Aooldont  Course 

Podorsl  Radiological  Monitoring  and  Asaesaaent  Plan 

Podoral  Teleooanuni cations  System 

Ground  Mobllo  Force 

General  Services  Adainiatration 

High  Frequency 

Departaent  of  Health  and  Hunan  Services 

Departaent  of  Energy  Mobile  Accident  Response 
Group  Unit 

Headquarters,  Defense  Nuclear  Agency 
Interservice  Nuclear  Weapons  School 
Interagency  Radiological  Assistance  Plan 
Initial  Response  Force 
Judge  Advocate 

Joint  Airborne  Coauaunl  cations  Center/ Coaaand  Post 
Joint  Coaaunl cations  Contingency  Station  Assets 
Joint  Chiefs  of  Staff 
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Joist  Ccmuni  cations  Support  Ilaeent 
Joist  Inform tl on  Coster 


JIC 

JMACC 

JSCP 

LEV 

LOS 

MCi/m3 

HEV 

MAR  CL 

HARP 

NCA 

NCAIC 

NEST 

NDA 

NMCC 

NSA 

MTS 

NTSB 

HUM  AX 

OASD(PA) 


Joist  Nuclear  Aeddest  Coordinating  Center 

Joist  Strategic  Capability  Plan 

Thousand  Electros  Volta 

Lindt  of  Sensitivity 

Microcuries  per  oubic  eater 

Million  Electron  Volts 

Nuclear  Accidents  Response  Capabilities  Listing 

Muclear  Weapons  Accident  Response  Procedures  Manual 

National  Coseand  Authority 

Nuclear  Chaslcal  Accident/Incident  Control 

Nuclear  Emergency  Search  Teas 

National  Defense  Area 

National  Military  Coeoand  Center 

National  Security  Area 

Nevada  Test  Site 

National  Transportation  Safety  Board 

Nuclear  Weapons  Accident  Exercise 

Office  of  the  Assistant  Secretary  of  Defense 
(Public  Affairs) 


lhla  is  Appendix  C  free  FDU-1EP-5.  Appendix  C  title  le  Federal 
kerienejr  Conteote. 


